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ABSTRACT 

This student guide, one of a, series of correspondence 
training courses designed to improve tfhe job performance btf members 
of the Marine Corps, contains three study units dealing with th# 
skills needed by individuals responsible for 0 the installation, 
operation, and maintenance of diesel enginer~dr i vep generator sets. 
The\Jirst two units cover installing, operating, maintaining, and 
keeping maintenance records concerning 700 series and Department of - 
Defense series generators. The third unit is devoted to safety 
precautions and first aid treatment. Each unit contains a general 
objective, a series of work units each addressing a different 
subobject ive , study quest ions ,, and answers to the sjudy questions. 
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1. PURPOSE 



This publication has been prepared b,y the Marine Corps InstvSlfte 
for use with* M^I CQurse, Installation, Operation, and Operator's Maintenance 
of Diesel -Englne-Drlveoe Generator Sets. 

2. APPLICABILITY fc , •• 

V ' ♦ 

This manual 1s for Instructional purposes only. 

' •> . _ ■/ 




LleuterfSfft Colonel , US^C 
Depjuty Director 



/ 



r 



./ 

PREFACE 



(STALLATION\ OPERATION, AND OPERATOR'S MAINTENANCE OF DIKSK^-KNCSINK- 
DR]/EN GENERAtOlflSF/rS is designed to enable Marines, in Any MOS Wl Of any rank, to 
operate and maintain (he current family of generator sets. w 



SOURCE MATERIALS- 



-TM 07464A-1 2. Generator Set, Diesel Engine Driven, Tactical , Jun J 973 

TM 6*1 15-15/2 < Generator Set (DEi3). PU-708/ n and PU t -709 / G Apr 1969 -w/ 

1 Jun 1971 4 1 17 
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INSTALLATION, OPERATION, AND OPERATOR'S MAINTE-, 
NANCE OF DIESEL-ENGINE DRIVEN GENERATOR SETS. * 

> r Cburse. Introduction p ^ 



INSTALLATION, OPERATI0N, AND OPERATOR \S MAINTENANCE OF DII^Et-ENGINE 
DRIVEN OfcNERATOR SETS is designed to provide the Marine with the required knowledge, to 
install, operate, and perform organizational maintenance on, mobile electric power systems 
currently used by the Marine Corps,, 

ADMINISTRATIVE INFORMATION 



ORDER OF STUDIES 



Study Unit 
Number 



Study 


Subject Matter 


Hours 




' 3 


700 Series Generators 


3 


DOD Series Generators 


3 


Safety 


2 


REVIEW LESSON 


2 


FINAL EXAMINATION 


13 






' At 
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RESERVE RETIREMENT 
CREDITS: 



EXAMINATION: 



Supervised final examination without text or notes; time limit, 
2 hours. 



MATERIALS: 



RETURN OF 
MATERIALS: 



MCI 11. 19c* Installation, Operation, and Operator's Maintenance 
of Diesel-Engine-Driven Generator Sets"! 



Review lesson and answer sheet. 



Students who successfully complete this course are permitted 
to keep the course materials. 

Students disenrolled for inactivity or at the request of their 
commanding officers will return e^l course materials* 
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HOW TO TAKE THIS COURSE 

This course contains 3 study units. Each #tudy unit begins with a general objective which 
is a statement of /What you should learn from th|t study unit. The study units e divided into 
numbered work units, each presenting one or moVe specific objectives. Read the objective(s) 
and then the work ynit text. At the end of the work unit terft are study questions which you should * 
be able to answer without referring to tha text of the work unit. Af4r answering the T questions, 
check your answers against the correct ones listed at the end of th« ltudy unit* If you miss any 
of the questions, you should restudy th* text of the work unit until you understand the correct 
response. When you have mastered one study unit, movt on to the next*' After you have completed 
all study units, complete the review lesson and take it to yoyr training office* or NCO for mailing 
to MCI. MCI will mail the final examination to your training officer or NCO when you pass the* 
review lesson. / 
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AUUUNE CORPS MSTITUTE 



Welcome to the Marine Corp* ' 
Institute correspondence training f>ro- 
gram. By enrolling in th}s course, yon 
have shown a desire to Improve the 
skills yon need lor effective Job perfor- 
mance, turd MCI has provided materials 
to help you Achieve your goal. Now all 
yon need is to develop your own method 
for using th^se materials to best'advan- 
tage. ^ , . 

The following guidelines present 
a four-part approach to completing your 
MCI course successfully: 

^ * 

1. Make a. "reconnaissance" of 
your materials; 



2. Plan your study lime and choose 
a good study environment: 

3. * Study thoroughly and system- 

atically; 

4. Prepare for the final exam, 

I. V1AKF A "RECONNAISSANCE' 1 OK 
VOI R MATERIALS 

Begin w ith,a look oat the courpe 
introduction p^ge. Read the COURSE 
INTRODUCTION' to got the "big picture" 
of the course. Then read the MATERIALS 
section neifr.the bottom of the page to 
find out which text(s) and study aids you 
should hove received with the course. ^ 
If any of the listed materials are miss- 
ing, see Information for MCI S tu dents 
to find out how-to get them. If you have 
everything that is listed, you are ready 
to , Yeconnoiter M your MCI course. 
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Read through the tabled) of con- 
tents of your text(s). Note the various 
subjects covered in the course and the 
order in which they are taught. Leaf 
through the textts) and look at tho illus- 



trations. Reqd a few work unit quea- 
ti6ty%s to get an idea of the ty^es that are. 
askfc<I. If MCI provides other study 
aids, such as a slide rule or a plotting 
board, -^familiarize yoursVlf with them, „ 
Now, get down to specifics! 

II. PLAN YOUR STUDY TIME AND fc 

CHOOSE A c/oOD STUDY ENVIRON - 

ImViejnt . . 
* 

From looking over tt^g course 
materials^ you should havi* some idea 
of how much study you will need to com- 
plete this course. But "some idea'* is 
not Enough. You need to work up a 
personal study plan; the following steps 
should give you sorjie help. t 



@£et i 
iys or the a\< 



a calendar and mark thostr 
days or the Aveek warn yoirhave time 
free for study. Tmo study periods per 
week, each lasting 1 to 3' hours, arc 
s:igftcsfed'for completing the minimum 
i fwo study units required each month hy 
4tMCI. Of course, A\ork and othetf 
schedules are not the same for everyone. 
The important thing is that von schedule 
a regular time for study on the same 
days of each week. 




(5) Road the course introduction 
page again. The section marked ORDER 
OK STUDIES. tells you the number of 
study'units in the course and the approx- 
imate number *of study hours you w ill 
need to complete each study unit, Pluy 
these study hours into vonf schedule/ 
For example, if you set aside two 2-hour 
study pericyte each weekend the ORDER 
OF STUDIES estimates 2 study hours for 



your tirsf study unit, yoii, could easi 
schedule and complete the first study' 
unit in one study period. On your calsm 
dar you would mark "Study Unit l" on the 
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appropriate day^ Suppose that thte 
second study unit of your course re- 
quires 3 study hours. In that case, you 
would divide the ptudy unit in half and 
wo*k on <»*ub half during a separate ^ 
study perio?^ You wduld mark your - 
calendar accQrdlpgly. .Indicate on^your , 
calendar exactly when you plart to work 
on each study unit for the entire course. 
Do i\ot forget to. schedule one or two 
study periods to prepare for the final * 

exam. ' * 

■ *■ > v 

(c) Stick to your schedule. 

Besides planning your study* 
^time, ypw should also choose a study 

environment that is right for you. f Most ( 
people need a quiet place for study, like 
a library or a r/eading loiinge; pther 
people study better where there is back- 
ground music: still others prefer to study 
out-of-doors. You must chdose yoilr 
study environment carefully so that H 
fits your individual needs, ^ 

IIJ. STI DY THOROUGHLY AND - 
SYSTEMATICALLY 

Armed with a -workable schedule 
and situated in a good study "environment 
you are now ready to attack your course 
study unit by study unit. To begin, turn 
to the first pa|e of study unit 1, On this 
page you will find the study unit obj$6tive # 
a statement of what you should be able to 
do after completing the study unit. 

DO NOT begin by reading the 
work unit questions and flipping thr ough 
the* text fot* answers. If you do so, 
you will prepare to fail, not pass, ihe 
final exam. Instead, proceed as fol- 
lows: 



^Follow th^aame procedure for eacft 
•study unit of the course, if you have 
problems with the text or Work unit questions 
that you c^annot solve on your own, asfc 
yow^ section OIC or NCO^C for help. If 
he cannot *aid you, request assistant from 
I on^thfi Student Coui^i Content Atu^A- • 
* Request included -with thi$^ourse. 



(a) Read the objective for the 
first work unit and then read the work 
unit text carefully. Make notes on 
the ideas you feel are important. 

(S) Withopt referring to the te\t, 
answer 4he questions at the end of the 
wofk unit. 



(c) Check your answers against 
the correct on.es listed at the end of 
the study unit. 

(B) If you miss any of* the questions, 
res4udy the work unit until you understand 
the correct response. 

.'(e) Go on to the next work unit and re- 
peat steps (a) through (S) until you have com- 
pleted all the work units in the study unit. 




en you have finished all the study t 
# complete the course review lesson. 
_ry to answer eacrf question without the aid of 
refefcencs materials. However, If you do not 
know an ans,wer t look it up, When you have 
finished the fcsson/take It to your training 
office t 6r*NCO for mailing to MCI. MCI 
will grade 4t. and. .send you a feedback sheet 
listing courSe references for any questions 1 
that you miss^;.. * * 



PREPAWfc FOR THE* KIN AI. EXAM 

4 



# 




How do you prepar-e for ttjo final 
exam 3 - lollow these four steps: 

(a) Review each study unit objective 
s a summary of what was 'taught in the 



as 

course. 



• > 



(ft) Reread all portions of the text 
that vou found particularly difficult. 

(c) Review all ihe work unU Questions, 
paying special attention to thosejpui missed 
the first tinte around. f 

(5) Study the course review 
lesson, paying particular attrition 
to the questions y6u missedT 

If you follow these simple - 
stents, you should do well on the 
final. GOOD LUCK!" 
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STUDY UNIT 1 



700 SERIES GENERATORS 



STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OR/rHES STUDY UNIT, 
YOU WILL BE ABLE TO IDENTIFY THE VARIOUS TYPES ANQ THE CAPABILITIES OF 
THE 700 SERIES GENERATORS. YOU WrLL ALSO BE ABLE TO IDENTIFY PROCE- 
DURES FOR INSTALLATION, OPERATION, AND PERFORMANCE OF OPERATOR'S 
MAINTENANCE. ■ # 

s >' ' ' - 

"MARINE, I have a special assignment for you. For the next few days you are going to 
operate a generator set.' 11 

You have been told this by your unit leader, and you are asking yourself. "What do I do 
now?" This study unit will answer that question by providing you with the ability to Identify the 
five types of generators and their characteristics, as well as determine how to install, operate, 
ahd perform limited maintenance* on thenx, . j * 

Work Unit 1-1. DESCRIPTION 

LIST BY NA*JE THE FIVE GENERATOR SETS THAT MAKE UP THE 700 SERIES. 

DESCRIBE THE, CAPABILITIES OF EACH OF THE FIVE TYPES OF GENERATOR §ETS 
IN THE 700 SERIES. " , 

The PU-708, 709, 710, 711, a,nji 712 are the five generators that make* up the 700 series. 
While these generators differ from each other In some ways* which will be discussed In this 
work unit, they are all a compact, transportable source of a. C power. These generators * 1 
offer precise 120/208 or 240/416 volts a. c. and each is driven by a wa^er-cooled dlesel engine. 

Note: There are two general classifications of generator deta. Utility and Precise . 

"Utility" generator sets do not have close frequency an3 voltage regulation, and are 
use'd on loatis where close regulation Is, not required (I.e. Lights). "Precise" 
generator sets, on the other hand, do have close voltage and frequQn<>y regulation, 
an'd are used on loads requiring close regulation (I.e. Communication equipment). 

' '* 

The generators Incorporate radio lnterference^ompori^ntry to prevent Interference with ^ 
the lhftd, as well as safety devices to protect the generator. However, they do differ In some 
ways, and by comparing the capabilities listed In table 1-1, you should' be able to see these 
differences. ** ; • 



Note: ThroughouUthe text; Hz will refer to h£rtz artd KW will refer to kilowatts. Hertz 
* ' * " " ' * Kilowatt (KW) is a unit 

• j ■ 



(Hz) Is a measure of the freq'uency output of the generator, 
of power. ' jtt 



Table 1-1. Capabilities of 700 Series Generator Sets 



' ■ V 


PU-708 


PU-709 


PU-710 


T PU-711 


PU-712 


'FUEL TANK CAPACITY 


25 GAL 


25 GAL 


40 GAL 


40 GAL 


50 GAL 


7 ' — f 

OIL CAPACITY *~ 


11 QTS 


11 QTS 


15 QTS 


15 QTS 


19 QfS 


COOLANT SYSTEM CAPACITY x 


13 QTS 


13QTS 


?6 QTS 


28 QTS 


32 QTS 


VOLTAGE OUTPUT 


120/208 
240/41*6 


120/206 
240/416 


120/208 
240/416 


120/208 
240/416 


120/208 
240/416 


FREQUENCY OUTPUT 


t 

60 Hz 


> 

400 Hz 


60 Hz 


» 400 Hz 


60 Hz 


KW RATING 


30 KW 


30 KW 


45 KW 


45 KW 


- 60 KW 



■ ■■'(■ 



^ 



/ 




< * Ryiisuig table l-T;. yofl should 1 see 1 that ttje PU-708 and PU-709 have basically the same 
capabilities. The PU-708 and PU-709 have the same ftjel. oil, and yater capacities, voltage 
output, and KW rating.. However, the two generators doAuffer in frequency output. The PU-708 
-generator puts out 60 Hz, While the PU-709 generator Applies 400 

»■ The PU-710 and PU-711 have basically the saone capabilities (table 1-1), excebt for the' 
frequency output. When comparing the 708 and 709 with the 710 and 711, you shouknRjn 
fuel, oil, and water capacities vary, as well as the KW ratings. By using this inform 
should be able*.to determine* that a greater amount of power can be provided with the 7 
than with the 708 or 709; in fact, 15 KW more. ♦ 

The /*U-712 is the last member of this family, it differs from the others in every'way 
except voltage output (table~l-l). The fuel, oil< and Vater capacities are larger, as is the amount 
of power output (60 KW's) the generator can supply. You. should be able to see by looking at table 
1-1 that there is one constant factor in dealing frith any of the members of the 700 Sericg; they all 
are capable of supplying the same voltage outputs. * - 

•i 

EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. - . * 

* 1. List the five generators found in the 700 Series family. / 

a. • 

■ b -_, - • ■ • > - ° . 

. o-zzzzzrz . „ 

e. , 



2. Tile capabilities of the PU-703 and PU-709 differ. What is this difference?* 

^ 3. l#o the PU-719 and PU-711 provide a greater or lesser amount of power 4 (KW) 
than the' ?U-708 and PU-709? " \ 

V t 

4. The PU-712 is a K f W rated generator. 

J 



5 % .The voltaW output of all 700 Sefies generators is 120/208. or 
J^Work Unit l r 2. ^ST ABLATION - UNCR ATINfc^ 



UST THE THREE STEPS FOR UNCRATING THE 700 SERIES GENERATOR SET, 

5 STATE WHAT SIZE FORK LIFT OR CRANE IS REQUIRED TO LIFT THE GENERATOR. 

The first step for installing the generator for operation is uncrating. This is done in the * 
following manner. 

Unloading. This is the process of removing the generator from its carrier. This can* 
be done by using a forklift or crane. The lifting capacity of the crane or forklift should be at 
least equal to the weight of the generator set. You should remove all tiedowns or blocking 
devices. Slowly lift the crate from the carrierv and move it to the place where the generator set 
will be uncrated. / 1 

r ! m s < 

Removal of crate (numtfers in parenthesis refer to figure 1-1). When uncrating the 
generator set, exercise great care with crowbars, pinch bars, and hammers to avoid damage^ 
to the general^ set. ' Cut all reinforcing straps (3). Disconnect the prate top, encis, and sides 
by removing nails. ( * 



Removal of pBklng material. Remove the barrier bag (1), desiccant bag (2), carriage 
bolts (7), nuts (4), and washers (5 and 6). Remove any cushioning material from around the 
generator set. Remove all chocks and tiedowjp^Mch mjay be used to secure the set during 
shipment. Remove the bolts that mount the ^nerat>*r^se> to the wooden skid (8ft If poetical. 
Store the wooden skid for use durlng reshlpme^t. If desired, the generator set may M^ f t 
attached to the wooden skid xiuring operation. - ^ ^» 

1-2 



10 




s 



* 1 . Rafrirr bag 

2. Dcsiccatit bag 

A 3. Hrinforc lug tumps 

? 4 M..4 



4. Nut 



5. Lockwashcr 

0. rurwaaher 

7. Carriage bolt 

G. Generator aet okid * 



Fig 1-1. Shipping crate. 



r * 

\j£XERCISE: Answer the following questions and check your responses against thosjp listed at theT 
end tff this study unit, / \ 

1. List theTthn&e steps for uncrating the 700 Series generator set. 

'a . ■ \ . ■ 

%' b. \ - '"~ . 



./•• V 

Lftvng capacity or the 



^. When unloading tfie generator from the carrier, tfoe lifting capacity of the forklift , ■ 
should be at least to the weight of the generator set. 

> ■ * t \ • 

3. During removal of crate from art>und generator set, yoiv first remove straps and 
then remove the / qut of the top, sides, and ends of crate. 

Work Unit 1-3, INSTALLATION L MOVING "* • * ■ 

LIST TT1K PROPER EQUIPMENT FOR MOVING THE 700 SERIES GENERATOR A SHORT 
DISTANCE. ■ " ^ • 

DESCRIBE THE PROCEDURE FOR MOVING 'A 700'SERtES GENERATOR WITH A FORK- 
- LIFT. I ( f • 



DESCRIBE THlf PROCEDURE £OR m6vING A* 700 SERIES GENERATOR WITH A CRANE 

After the generator sgt has been uncrated/^you may want tb move it to an area whe|^Bpu 
- can begin work on it. This can be accomplished "by us^ng the moving procedures Ifsted bflWw. 

Equipment ijjfWd to move the generator set. To move an unpacked generator set frooi 
one location to another, use a forklift truck with a minimum load rating no less than equal 
to the weight of the generator set or use an overhead crane with a minimum load rating no 
less than^qual to the weight of^the generator set. , 

Moving the^ generator set . When Using the forklift, use the openings in the skid base 
assembly of the generator set as shown in figure 1-2. Guide Uhe forks into the opening provided, 
and continue to move the forklift forward until/the generator set forties in contact with the lift 
frame of the forklift. Lift the generator set .and proceed to the point of servicing. 

* Note: Alwaysfhave a man guid^ the forklift driver. Make sure the forklift forks come 
through openings in skid base on other side of unit bjetyre lifting so not to damage 
bottom of unit. * " ^ 



I 



When us'Jng tfn overhead c*an« to iW 
door on the center top of the generator ^et (fig 1-2) and engage the lifting hook of the crane in 
the lifting eye of the'generator spt (fig 1-4). Raise and lower- the' generator set slowly, stabil- 
izing Ui^anually to present it from rotating, *TJse this method of movement only f oS; a very 
short distance or when removing the generator set from 6r placing it ont9 a transporter. Tlie 
generator set may also be moved for short distances on its own skid .using the towijaf ring and a 
suitable prime mover, 1 & r— • 



ov\*,a»n uncrated generator ; s£t, open the lifting eye access 




Access Door * 



Fig l-:2. Generator set with llfing eye engaged. 



EXERCISE: Answer the following questions and check your responses ag^jftst those listed at the 
end of this study unU. ^/ 

1. List the two types^r equipment that should be used when moving a generator set 
« from one point to another. 



a. 
b. 



2. Describe the correct procedure for moving a 700 Series generator with a forklift. 



7 > 

3. • describe' how to lift a 700 Serieq generator with a crane. 



Work Unit 1-4, INSTALLATION - INITIAL SERVIClJ^ 

• LIST THE FIVE STEPS IN THE INITIAL SERVICING OF THE GENERATOR SET. 

Prior to operating the**generator set, you should perform the Initial servicing of the set. 
This Is when the caiteurria^le materials (fuel, coolant, and lubricating oil) should be added. The 
outtelde temperature (ambient temperature) at the installation site will determine the type of f\ 
materials tfiat are to be used. Table l-2^shows typical quantities and materials. 

' Tahlo 1-2. ConauAAiy^ Materials ffaqilirf>d 



A* * 

COMPONENT OR SYSTEM 



'MATERIAL 



TOTAL CAPACITY 



PU-708/G PU-710/G PU- 
PU-709/G PU-711/G 7I2/G 



TEMPERATURE RANGE 



TYPE 



Fuel -TanK 



friai Oil 



25 gal , 40 gal 50 gnl 



/ 



+20° to 0 250 F. 



-250 to +20° F. 



-65° to -25° F. 



Fcdaral Specification 
VV-F-S00A Gra<^ DF-2 

Federal Specif ication 
W--F-800A Grade DF-1 

Federal Specification 
W-F-800A Grade DF-A 



Engine Lubricating 



Jyubricating 
Oil 



11 qt 15 qt 19 qt 



Cooling Syat« 



Coolant 



13 qt 28 qt 32 qt 



I 



Governor Actuator 
Linkage Lubrication 
Fitting 



Grease 



+30° to +125° F. 

-20° to" +30° F. 

-65° to>^20 o F. 

+32° to +125° F. 

-25° to +32° F. 

-65° to -25° F. 



Military specification 
MIL-L2104C-0E-30 

Military Specification 
MIL-L-2104-OE-lO r " 

Military Specification 
MIL-L-10295B-OE-S 

Hater 

50 percenj/^ater and^SO 
percent /Ethylene Glycol 

Full strength arctic anti- 
freeze compount pc^ tyilitary 

Specification MlL-A~li7§SC 



Ka0& '. V A» * .Kb 

required required reg'd 



— " 

+125° to -65° F. 



Military Specification 
MXL-G-10924C 



The first step In servicing ther generator Is to Insure that all drain cocks (figs 1-3 and 
1-4) are In their proper position, that Is the radiator and fuel tank drain plugs should be fully 
closed, and the engine lubricating drain plug tTght. The fording drain plugs should also be 
closed; however, the battery mount and air box drain cocks should be In the full open position. 

The second step .would be to add engine coolant, It Is reqpmmend^d that^youjise an antl-' 
freeze solution as a coolant even In warm weather or climate. This is due to the rust inhibitor 
contained In the antifreeze, and also because, the antifreeze has a higher boiling point than wa- 
ter. After adding coolant to the radiator be sure and tighten the radiator cap securely to the 
right to prevent loss of ioolant. 

The third step Is to activate the batteries. To activate new batteries, fill the cells with 
electrolyte to'the slots In the filler well of each celL Remember, electrolyte contains sulfuric - ^ 
acid which can cause severe burns. Therefore, HANDLE IT WITH CARE. Wear rubber gloves 
and a face shield. If you should spill some of the electrolyte on your skin or clothing, rinse the 
area, Immediately with clean water. Baking soda will help neutralize the effect of the acid; 
Avoid spilling electrolyte on painted surfaces. Once a battery has been activated, only water 
(distilled If available, clean If not) should fe added when the fluid level Is low. If you have to add 
water quite often. It Is possible that there fs a defect In the system such as a faulty battery charger 
which Is causing the battery to overheat* ^ou should repdrf audh a condition to the maintenance 
personnel. DO NOt add more electrolyte tb a battery that already has electrolyte in it. Electrolyte 
gives off fumes which can be explosive; therefore, DO NOT smoke when servicing batteries, 




^ Ml 



LEFT SIDE 



1 



RIGHT SIDE 



2. Governor actuator linkage lubrication fitting 

3. Engine oil filler rap 

4. Auxiliary fuel supply fitting 

5. Fuel tank filler rap , 
fi. Fuel tank drain rnch 



7. 

tf. 

9. 
JO. 
II. 
12. 




V 



Hudiator filler cap 
Radiator drain cock 
Engine air box drain cock 
Engine lubricating oil drain plug 
Kngine air box drain cock 
Hat lory mount drain cock « 



Fig 1-3. Lubrication, filling, and drain points (PU-708/G and -709/G). 
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LEFT SIDE ' 



11-—- 




RIGHT SID£ 



1 . Engine Air Box Drain Cock 

2. Auxiliary Fuel Supply Fitting 

3. Fuel Tank Filler C*p 

4. Fuel Tank Drain Cock 

5. Radiator Filler cap 

6. Radiator Drain Cock 



7. 

8. 

9. 
10. 
11. 



i Plug 



Engine Air Box iJraln Cock 
Engine Lubricating Oi! Drain I 
Engine OH Filler Cap \ 
Engine Dip Stick \' ' ' 

Governor Actuator \.}4kage lubrication Fitting 



12. Battery Mount Draln^Cock 



• Fig 1-4. Lubrication, filiing, and drain points (PU-710, -711* and -712). 

The fourth step would be to fill the fuertank. You can begLn this by removing the fuel 
filler cap on the left side of the generator set. Remember to always maintalria constant metal 
to metal contact between. the fuertank filler neck and the spout or nozzle of the container. This 
shoujd prevent sparking caused by static electricity. DO NOT forget to^place the cap. ■ - 



The fuel tank may also be filled by connecting It to an auxiliary fuel supply. To fljl the 
main fuel tank In thls^manner, the generator should be running* so thatithe batteries will not run 
down. To start filling, turn on the fuel transfer pump switch (fig- 1-7, 53); The pump should 
tnen begin the tranlfer of fuel from the auxiliary supply to the main tank. After starting this 
process, you do not need to worry about the main fuel tank overflowing. The tahk fuel level - v 
valve will prevent this by electrically turning off the fuel transfer pumps as the main tank, 
reaches the full capacity. ^ ^ 

After completing the initial servicing of the, generator set it is a good practice to make 
a 360 degree check of it; Checking for loose wires, cables, nuts, broken parts or anything 
out of the ordinary and correct the discrepancy before starting the unit. N 
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The fifth and final stop la to Insure that the generator set Is lubricated. If not^you should I 
lubricate the engine. 'i x he procedure for the Initial lubrjcntlon of the engine Is listed below. If 
the oil system has preservative in it, it must be flushed before the generator is operated. Open 
tlfe generator set engine access door and remove the vaive cover, being sure not to damage the 
c\ver gasket. AL30 remove the oil filler cap. Pour one to tw^quarts of oH'ovcr the rocker ajrms 
(this lubricates the push rods and cam rollers as well as the rocker arms) and add the rest to 
the engine crankcase. R4g%cc the rocker arm cover, oil filler cap, and close the engine access 
door. The generator set'ha3 now been serviced and- Is prepared to£e moved to a site for operation. 

t ' ' 

' Note ; If the valve cover is to be- removed to lubricate rocker arms, the operator must 
have the' assistance of a licensed mechanic. 
%. 

EXERCISE: Answer the following questions and check your resfcmses against thtpsc llstcmat the 
end of this study unit. * • 

1. The list bellow contains the five steps In the initial servicing of the* 700 Series 
generator set. Select the proper steps. ' ^ 

a. Fill fuel .tank v 

b. Close/open drain cocks 

c. Wtish the generator * 

d. Activate the batteries • 

e. Add engine coolant 

f . *£aint on unit* tactical marking V 

g. 'Lubricate engine, 

2. What at the installation site will'determine the type of consumable material (fuel, " 
coolant, lubricating oil) that will be added to the generator set during initial ser-* 
vicing?. * 



le^generi 



3. During Initial servicing of the generator, * the radiator and fuel drain plugs should be 
fully u . 

4. During filling of the fuel tank, metal to metal contact should be maintained to pre- 
vent f rom static electricity. 

5. When filling the fuel tank from an auxiliary source, the engine should be running to 
prevent the from going dead. 

6. Before the addition of any consumable materials, the battery and air .box drain 
valves should be fully _ . 

•v. 

7. After filling the fuel tank, you should Insure that the engine Is ■ ' < 
Work Unit 1-5. INSTALLATION - SITING < 

DESCRIBE THE ft^KST LOCATION FOR INSTALLING THE GENERATOR SET. 

LIST THREE FACTORS TO CONSIDER WHEN POSITIONING THE GENERATOR. 

* STATE THE MAXIMUM DECREE OF TILT AT WHICH THIS GENERATOR CAN BE 
PLACED AND STILL FUNCTION PROPERLY. ' s 

* LIST MAXIMUM DISTANCES THE 700 SERIES GENERATOR* CAN HE PLACED FROM 

(1) A PARALLELED GENERATOR, (2) AUXILIARY FUEL SUPPLY," (3) REMOTE CC*N- 
TROL AREA . . ' 

The generator set la now ready for operation* At this point ^jrou as the operator receive 
orders to take the generator to a specific area. First you arrange for transportation of* the 
generator set. theh'you move out into the area to select a proper site for the generator set. 
When selecting a/proper site, keep in mind the two following factors* 
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1 .oration, Locate the generator set whore' there will be a minimum of moisture, dust, 
oFcorroslve fumes which may be drawn into it. Moisture condenses on generator 
parts and electrical controls causing corrosion which can seriously affect the operating 
efficiency of the generator* Dust^aruJ dirt causejieedless extra wear on all moving 
parts. Be sure there is adequate ventilation for rhe engine, especially when sanctyago 
are used for protection or sound-deadening purposes (six feet from radiajjoju). 

-Positioning , There are several things you must take into consideration when position- 
ing the generator set: (1) the needs^of the user, (2) the tactical situation. (3) the terrain 
conditions, etc. The needs of the usfcra may well be critical, depending on what type of 
equipment they are using, e. g. , communications or hospital. This equipment may be 
very expehsive, and It may also be sensitive, requiring precise hookup oi the power cable 
for proper phasing. It is recommended that you check with the user before you connect 
the load (power) cable so that you can be sure the conductors of the cable are c6nnected 
to the proper terminals avoiding possible damage \ct the equipment or Injury, to personnel. 
Itieally, the ground where you place the generator set should be dry, firm, and level, but 
tills Is not always possible. The generator set Is designed to operate at ,15° of tilt from 
level. If the angle of slope or tilt exceeds 15°, the fuel system wUl not operate properly. 
If it Is not possible to level the ground with a shovel or some mechanical means (dozer, 
grader, etc.). It may become necessary >to use boards or planks to make the generator 
set level. Each of the lines and cables) Issued with the generator set haB a specific length, 
except the power cable; auxiliary fuel line 24 feet, paralleling cable --25 feet, and 
remote control cable — 75 feet. Therefore, distances ar'e restricted by the length of 
the cables and lines. Jt Is Recommended, as a safety precaution, that you use the full 
\ 24 feet of the auxiliary fuel line between the auxiliary fuel supply and the generator set. 

The tactical situation might require you to provide cover and concealment for the genera- 
tor. 

EXERCISK: Answer the following questions and check your responsesfagainst those listed at the 
end of tills study unit. ^ 

1. Describe the best location for Installing the generator set. \ 



When using sandbags for protection or sound-deadening purposes, they should be at 
least feet from the radiator. 

1,1st the three tilings that should be taken Into consideration when positioning the 
generator set. 4 - 

v 

The fuel system will not operate properly and the generator may not run if the 
angle of slope or tilt exceeds 



5. List maximum distances (In feet) the 70# Sferies generator can be. placed from the 
following. 

a. Auxiliary fuel supply u 

b. Remote control area ; « 

- c. Paralleled generator v 



Work Unlt..l>-6. INSTALLATION - GROUNDING 

- J.JST THE TWO REASONS FOR GROUNDING A GENERATOR. 



\ STATE HOW MANY INCHES THE GROUND ROD IS LEFT EXPOSED ABOVB THE 

* GROUND TO OBTAIN THE BEST GROUND. 



o 

ERIC 
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After the generator set has been properly sited, you should ground the set. Do not operate 
the generator, sot without a proper ground connection. The two main reasons for grounding the 
generator set Is that electrical defects in the unit load*llnes or load equipment can cause .severe 
electrical shock or electrocution when contact is made with an ungrounded system. w&ese de- 
fects. could cause the equipment to be damaged if the unit is left ungrounded. Avoid damage if 
at all possible because of the cost and importance of the equipment. It Is recommended that you 
put a wooden pallet or other nonconductive material on the ground in front of the generator set, 
especially if the ground is wet. This will protect you from electrical shock. 

y * 

To, ground the generator set you must first repmove the ground cable and clamp from^the 
storage compartment on the right side of the generator set. The^jKbund rod should be removed 
by loosening the bfackeMn the base on the left side of the generator set. Insert one end of the 
ground cable (1, fig 1-5) into the slot in the ground stud (4, fig 1-5) and tighten the- nut (5, fig 
d-5). Then drive the ground rod into the ground" until the top of it is approximately three inches 
above the ground. This procedure will result in the best ground possible. Connect the ground 
cable and clamp to the ground rod as shown in figure 1-6 and tighten the setscrew (4, fig 1-6). 

< r 

. % 
NOTE: Insure ground stud is free of paint before connecting ground wire to Insure a sound 

electrlcial connection. '* *«. 




1. Ground cubic 

2. Nut 
Washer 

* 4, Ground at ml 

5 . Nut 

6, Storage 
cotnpart»*Mil 



Jr\ rT 1. Ground inMu 
II / 2. Ground rod 
1 |J 4 3. CI »p 




4. Set fir rev? 



Fig 1-6. Ground cable connection 
at ground rod. • 



Fig 1-5. Generator cable connection 
at generator set. 

EXKRCISE: Answer ttie following questions and check your responses against those listed at the 
end of this study unit. < 



1. List two reasons why It is Important for you to' ground the generator set. 



a. 
b. 



2. List the two things that should be removed from the generator storage compartment 
when first grounding the Set.' 



a. 
b. 



3. To obtain the best possible ground, the grounding rod should be left approximately 

inches above the ground. ♦ • " 

4. The equipment should not be operated without a proper* 

f - 
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wort unit i-7, Valuation - conthols and inoicatohs 

MATCH FIVE OF TIT K VARIOUS CONTROLS AND INDICATORS FOUND ON THE CON- 
TROL PANKLS OF THE 7Q0SEHJES GENERATOR SETS WITH THEIR FUNCTIONS. 

Prior lo beginning operation of the unit, you should become familiar with the functions and 
locations of the controls of the generator set. By using Table '1-3 find foldout figure 1-7, you 
should have no problem Jkfentifylng the functions of the controls or Indicators, and associating 
where tlui controls are located on the generator. * ^ 



Table 1-3. Functions of Operating Controls and Indicators 





t\*ldoul 

Mil 


; VysHral fcjg'iSRlgc 






2. U, 
21. 4) 


Panel light 


Illuminate pauela. a 




3. 30 i 

J 


Voltmeter 


•Indicates llne-to-ltna and Une-lo-neulral 

voltm«ter selector switch. It le cali- 
brated from 100 lo 300 In Increment* of 
5 volte. It ie red lined at 120, 208, 240, 
and 410 volla. 


• 


Je 

• 


t 

1 lUitiJ ronine loi - closed 
|i|ill«r«lnt lil^lil 


Noiyj l f 'he voltmeter selector 

ewlteh In In n line - lo- iii-iiI I'ul 
■citing, you will NOT be 
able to rr<t line the indtcntui 
1 1 cedl i* on the vollmcti*r" 
tlnTr fnir. ilir hc lector f 
switch muHl be wet in the dr- 
wireil ikimIIIoii prior lo oprv- 
ntion. 

Imtli ol im< i (Omiii-i- «<f lhi» lu;itl ri*Util< lur. 






Amlln nlni m shnlotr 

HWltdl 


Permits slli'uclnjf of Audio aim-in during 
fault Indication. 




ii 


1* 1 ll|{lll HWlllll 


r.ni-i ulr.i'H punrl ll^'lil «>i* lot ill imiii-l 
iiHHriulily, 






Loml conlnelor ■wllcli 


Activates Itmd eon in c lor. 


it 


H 


Stop/alsrt switch 


* Initiates a tar ting oequunce and Control a 
generator eet operation. 




0 


Iteuiots/local •tm t •witch * * 


belecla remote or local control panel for 
starting or generetor act. 




10 


Ammeter selector ewltnh 


8 electa lha phaee currents Tor measure - 
lueni by the ammeter. 




1 t 


Ammeter 

• 


Indlcatea a, c. currant of generator ^eet 
tn percent of full load rating. It la cell- 
, prated from 0 to 133 percent. It ie red 
lined at 100 percent. 




14 


High coolant temperature 
Indicator light 


Illumlnetee when coolant tempereture 
reachea 100* F + V. ♦ 


* 


15 


Panel light aw! leaf 


fcnergiaee panel )lghte on remote panel - 
assembly. * 




16 


\jqv* Tuel preeeura Indicator 
light 


Illumlnstss 'when fuel p^eMUre drops Hi 
30_*2psl. j 




17 


Low funl level Indicator^, 
light 


Illuminates Vhen level of fuel In theiinnk 
foils to a poltfk^rhloh will operate the set 
f at a rated load ror only 90 £ IS minute*, 




in 


l*ocal etecj/etop control 
Indicator light 

■ -\ . 

*> 


Illumlnetee when local panel le selected 
Tor starling the generator 

^IMa- The lamp lest swlich will 
J^KT not cause the Illumination 
^^H| oT the local atart/atop con- t> 

trol Indicator light unleaa m 
. ths reiiurfe/lo&el start 
ewltch/e In ths LOCAL 
SITAUT position. 


V 


1!) 


l.nmp tuHl switch , 


* * 

Permits teettng or rault indicator lights." 
It la e mofctenlery conlsct, conventions! 
. toggle switch, api'lngloeded to the Q\ f V 
^ position. 




20 


Overload ahort circuit 
Indicator light 


i 

Illumlnetee to indicsts sn ovsrlosd 
or shtjrt clrculliaull condition. 



* 



h5 



BEST COPY AVAILABLE 
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Table 1-3. Functional/ Operating Controls and Indicators continued 



f 



'oldoui 
tndcx 



24 



26 



20, 31 



3 2 

3;s 



36 



. -^?-HU'9l Q r ind.u cMqr 

II0V4MKC power Indicnlor lijfhi 



Krcmuiocy high/low indicator 
light 



Preqmmcy motor 



V 



Protection bypassed 
Indicator light 



Protection bypassiVi switch 



['anil reset switch 

KroquencyiodjnRtmcnt 
rheostat 

Synchronizing lightn 
Synchronizing light switch 



Load contttctnr switch 
Voltage ndjuattnent rheostat 



Stop/start switch 



Emergency (shutdown 
switch 



Load contactor closed 
f Indicnlor light 

Voltmeter selector nwltch 



, , |- 'unct( o,n 

Illuminate* when power flow Into the sot 
exceeds to percent of full load power 
during pur all el operation. 

Ill^mlnAlea to indicate n high or low 
f» eipicncy condition as follows: (iO he rim 
sels - high 0 1 '0,1) hertz, low 59 ' Q.tt 
tieriz; 400 hertz seta - high 4 10 • 5 hertz, 
low 390 ^ 6 hortr. "» 

Indicate* the frequency of tin? a. c. vol- 
tag« in hertz. The. instrument Is cali- 
brated as follows: 60 hertz bcIh • 60 to 
62 hertz with scale divisions of 0. 1 hertz; 
•100 hertz Kris - 300 «o 4 12 hcrlz with 
scale divisions of 4 hertz. f 
J 

Hushes to indicate (hat the generator act 
is being operated under emergency con- 
ditions without the benefit of any safety 
or protective device (except overspend 
and tthort circuit). - 

Permits operation, of the generator set 
under emergency conditions, bypassing 
all fault detection functions with the ex- 
ception of engine ovcropeed and short 
circuit. 

Permits resetting of the retdtjndieator 
lightfl And engine ahutdown relay. 

Permits adjustment of the governed fre- 
quency of the genurator^set. 

Indicate synchronization of frequency h>r 
paralleling of generator sets. 

KnorglzoH Ihe synchronizing tight clr-' 
cultry during parallel operation. , 

Acttvnten load cojntnclor. 

Permits adjustment of the regulated ter- 
minal n. c. voltage of the generator. 

Initiates starting sequence and controls 
generator set operation. 

Initiates an emergency shutdown sequence 
by energizing the engine shuhibwn relay 
and engine air altutoff valve solenoid. 

Indicates closure of the load contactor. 



Selects Hite-to-llne and line-to-neutral a. c. 
II MS voltages for measurement by the 
voltmeter. 
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Tuble 1-3. Functions of Operating Controls and^dicators Continued 



holdout 
index 


Couu-q! m- 


Func lio^i 


> 


30 

* 


Vol luge high/low indicator light 


(adiralou a high or low generator nul out- 
put vollngu. » 




40 


Low 'oil pressure indicator 


IllumlnnteH when oil preHHurc fnlla tn 
30 ^ 2 pal. 




41 


Coolant Inmpornlur* g fl g" 


Indicator nnglno eonlnnt (emperaturii. 




44 


Oil prw*s\irj| jjago 


Indicates engine oil prenauru. 




45 


^Operating li nit? meter 


'1'otall^u* t tic operating time of the gener- 
ator « * tn hours nnd tenths. 




4fl 


Battery chnrgbr ammeter ^ 


Indicates battery charging current. 




47 


Fuel level gage 


Indicates the qiinntity of fuel tn the fuel 
tank, v 




40 


J>. e. power circuit br tinker 


Protects and controls d. c. power to cfrft-. 
Irol circuits of die generator set. 


■ 


49 . 


Convenience receptacle 


Provides 125 volts k. c. power-Tor opera- 
tion of simUl devices, trouble 1a in p. test 
^equipment, etc. 




50, 51 


Parallel receptacles 


Provide elcfctrtcal connections for opern- 
tinn.of gencrnlor Jets In parallel config- 
uration, 


* t 


52 
53 


A. (. circuit breaker 

f 

Fuel transfer pump switch 


Protects convenionco reccptncl** circuit, 
A^ftivatCfl fuel transfer pump for operation 




54 

\ 


Emergency shutdown switch ^ 


Initiates an emergency shutdown sequence 
by energiatlitg the engfVie shutdown relay 
and engine air shutoff valve solenoid, ' 

. - V • - - ■ 





r. 



\ 



\ 




BEST COPY AVAILABLE 
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1. 

2. 
3. 
4. 
5. 
6. 
7. 

^8" 

9. 
10, 

.n. 

12. 
13. 
14. 
15. 
16. v 
17. 
18. 
19. 
20. 
"21, 
22, 
23. 
24. 
25. 
26. 
27. 



Local panel assembly 
Panel light 
Voltmeter 

Load contactor closed indicator light 
Audio alarrnjjhutoff' switch 
Panel lighfll switch m 
Load tjontajctor switch 
Stop/ start switch' a 
Re mote /local start swjto^h 
Ammeter selector switch 
Ammeter i \ 

Femote^anel assembly I 
Panel light 1 J 

High coolant tempa/ature indicator light 
Panel light swJtcwT t * * 

Low fuel pressure indicatpr lights *. 
Low fuel level indicator light 
Local start/ stofjJcpntroi indicator light 
* amp test switch j f ■ # 

erload short circuit /indicator light 
PW1 light 

Reverse power indicator light 
Frequency- high/ low indicator light 
Frequency meter 

Protection bypassed indicator light 
Protection bypassed switch 
Fault reset switch 




* 1 



V 



28. Frequency adjustment * rheostat 

29. Synchronizing light 

30. Synchronizing light switch 

31. Synchronizing light a 'W; 

32. Load' contactor switch 

33. Voltage adjustment rheostat 

34. Start/ stop switch 

35. Emergency shutdown sj»4^cj&- — v . 

36. Load contactor closed ^n^icatbr nt|ht 
$7. Voltmeter selector switch/ 

38. Voltmeter / 

39. * Voltage high/low indicator light 1 
r 40. Low. oil pressure Indicator light 

41. ' Auxiliary panel assembly a 

42. Panel Jight 

43. Coolant temperature gage 

44. Oil pressure^age 

45. Operating time meter 

46. Battery charger ammeter 

47. Fuel level gage 

48. D. c. power circuit breaker 

49. Convenience receptacle 

50. Parallel receptacle 

51. Parallel receptadle 
jyi. A. c. circuit breaker 

53. Fuel transfer pump switch 1 

54. Emergency shutdown switch 





Fig 



Locatiorf^of cdntrols and indicators. 

V 



> 

oper 



EXERCISE: Match the functions listed in columq^l /Items 1-5) with the prosper indicator listed 
in column 2 (a, b, c, d, e,» orvQ. Check your answers with those listed at the end 
of this study unit. * *- 



Column 1 



FufJSUons ' 



N 



Column 2 
Indicators 



1. 



3. 



Indicates line-to-line and 
line-to-neutral voltages. 
Activates load contactor. 
Indicates the f^equency^of 
the voltage in hertzs (Hz). 
Permits resetting of any 
"faults, ' 
Initiates shutdown in case 



of emergency. 

Work H/llt 1-8. OPERATION - SAFETY PRECAUTIONS 



a. Frequency meten 

b. Emergency shutdown switch 

c. Voltmeter 

d. Fault reset switch 

e. Load contactor switch 

f. Lamp test switch 



DESCRIBE THE CONDITION THE OPERATING AREA SHOULD ijE IN TO AVOID 
ELECTRICAL SHOCK. 

\ 

DESCRIBE HOW STATIC SPARKING CAN BE AVOIDED WHEN FUELING THE GENER- 
ATOR, 



DESCRIBE THE TW^> CONDITIONS THAT SHOULD EXIST BEFORE CONNECTING THE 
LQAD CABLES, .J . 



STATE THE PURPOSE OF INSPECTING THE GROUND CONNECTION BEFORE OPER- 
ATING THE GENERATOR . m ' 

DESCRIBE WHAT MUST BE DONE WITH EXHAUS*T FUMES IP THE GENERAXQR^IS 
OPERATED IN AN ENCLOSED AREA. * 



1 



Now that you have familiarized yourself with the controls and Indicators, you are just 
about prepared to start the generator set. Before you do, you should first Insure that all safety 
precautions have been followed to protect the safety of personnel and equipment ♦ Listed below 
are the safeiy precautions that should always be followed when working with diesel engine driven 
generator sets. 



Condition of operating area . All personnel involved in the operation of the generator 
.set should become Familiar with the operating area and keep It dry or^use Insulating , 
materials around the generator selj to avoid the hazard of an electrical shock. 

Filling fuel tank directly .^When filling the fuel tank directly, always maintain a con- 
stant nietal-to-metal contact between the fuel tank filler neck and the spout or nozzle t 
to prevent sparking caused by static electricity. 



3^8 



Connecting load (power) cables . Before connecting the load cable to the generator set. 
make sure that the generator set is NO% conneflHed In parallel to another generator set 
that is running, that it is NOT running, and that all switches are in the OFF or OPEN 
(d^energlzed) position. ^ > 

Inspecting ground connection . Prior to starting the generator set, inspect the ground 
connection. Electrical defects In loadlines or load equipment fchn cause electrocution 
or severe burns when contact is made with an ungrounded system. Not grounding the 
set could cause malfunctions in the equipment. 



c 
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Operation . . Do not operate the generator set in an enclosed area unless the exhaust 
gases are piped to* the outside. £ Continued breathing of exhaust fumes is dangerous. 
Do not inject ether into the engine manifold unless the engine is being crankecj. Stay 
clear of all* exposed electrical terminals when the generator set is operating. 

Note: Remember the use of safety pr^autions will protect your life as well as the lives 
* of others. t . * 



ttXEROSK: 'Answer the following questions and check your responses a'gainst those listed at the 
end of this study unit. * . * \ 

* 1. Describe the condition the operating area should be In when operating the generator 
set. '* ' 



2. Describe how static sparking can be avoided when fueling the generator. 
I \ 

3. Describe the two conditions that should exist before connecting tjie load cables. 



4. State the purpose of Inspecting the ground connection before operating the generator. 

; 



5. Describe what must be. done with exhaust fumes If the generators opeVated In an 
enclosed area. 

<? 



Work Unit 1-9. OPERATION - POWER CONNECTION 



MATCH THE PROPER TER MINA L NUMBER WITH THE PROPER PHASE WHEN CON- 
NECTING THE LOAD CABLES. 

Now that the area Is safe, you are ready to proceed to the connecting of the load caoles. 
The cables should always be connected before starting the generator. The proper methods of 
connection are discussed below. 

There are several things V°u should check before you fypofc.up the load enable to the genera- 
tor set. . First, make sure the load cable Is NOT connected at the using equipment (the genera- 
tor set end should be connected first). Second, wake sure that the generator set Is NOT oper- 
ating, that It Is NOT connected in parallel to another set that fs operating, and that all switches 
are In the OFF or' OPEN (deenerglzed) position. Now you can start connecting the 46ad cable. 
Open the load board access door (fig 1-8), Insert the end of the load cable through the protec- 
tive eleeve, allowing enough slack to reach the load* board. Each conductor of the load cable Is - 
color-coded for Identification purposes. However, because^colors differ according to manu- 
facturer, you should check with the user as to which conductor goes on a given terminal post. 
You should remember th^ terminal LI = Phase A, L2 = Phase B, L3 * Phase C. and LO ■ Neu- 
tral. Insert each conductor Into the proper terminal post slot from the bottom.and tighten each 
terminal nut. "it is Important that the proper phase relationship be maintained. In other words, • 
the proper connections at footh the generator set load board and at the other end of the poweiTable 
where the user is tled-ln must be made or the protective system of the generator ?et will cause 
the engine to shut domf (the overload short circuit indicator Ught will come on, indicating the mal- 
function). After thi. connections have been made, tighten the drawstring of the protective sleeve to 
prevent the entry of foreign matter. At the user end, the load cable should be secured by a clamp 
or some other means so that the cable will not be acqldently ripped from the terminals. 
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EXERCISE 



Fig 1-8. Power connection. 

Match the terminals listed, in column 1 (Items 1-4) to the proper phase listed in 
column 2 (a, b, c. d, or ej. Check your arlfewers witb those listed at the end of 
this study unit. » * 



1. 
2. 
3. 
4. 



Column 1 
Terminal 



LI 

L2~ 
L3~ 
L0~ 



Column 2 
Phase 

Neutral 
Phase A 
Phase B 
Phase C 
Phase D 



Work Unit 1-10. OPERATION - PRESTART INSPECTION 

NAME THE TWO NAVMC FORMS YOU CAN USE AS CHECKLISTS WHEN CONDUCTING 
A* PRKSTART. INSPECTION. 

tYou are now ready to begin tfie first $tep In starting the generator.* This step is the pre-* 
(before operations) inspection. The prestajrt inspection should be performed by the opera- 
tor before he starts the generator. It consists of performing a series of checks, as provided 
by the NAVMC form 10523 or 10524. which is shown in Table 1-4. Follow the column marked 
"before operation' 1 and inspect everything required to be checked. The generator should now 
be ready to start. ^ 

■J " ■ 



BEST .COPY AVAILABLE 



Tnble 1-4. Prestart Inspection 



INTERVALS 

« 


0 




si 


p p 


h 


' .f 


J 

INSPECTION 

«. 






•*■' 






x 




* — 


General 

•v 


Make a visual inspection of the entire generator set for any obvious * 
deficiencies, such as loose or missing bolts, nuts, and phur, and for 
bent, cracked, or brjokon parts. Inspect all wires and terminals for 
damage, and loose connections. 


X 






■v. 


1 » 
Wipe Op any spilled lubricating or fuel olT. 


X 


X 




Fuel System 

i 


Inspect fuel system for leakage, condition of fuof Hues, and Integ- 
rity of Juel tank cap. Se% tha^anks arc full. 


X 


X 






Inspect tor proper connection of auxiliary fuel supply and that screen 
on bottom of fuel drum adapter assembly is free of obstructions. 
• 

Inspect fuel pumps and system for leakage. 


x 3 




, X 




Open drain valves on fuel tank, filters, and strainers and remove 
any water or sediment. 


X 




- 


Engine 


Inspect engine mounts for security. 


X 








; , 

Inspect onglne air box drain cocks to make sure they arc In (he full 
open position and free of obstructions* 


X 


X 


X 




Inspect oil In crankcase for proper level. If below proper level add 

oil as necessary. 

■ t 
1 *9 < > 
Ipspect for unusual noises or operation such as too much vibration, 
overheating, lack of jx>wer, oil leakage, excessive smoking, and 
onglne falling to respond to the controls. Shut down the generator 
set under such conditions. Report deficiencies noted to proper 
maintenance personnel. ' -a 


X 






Exhaust System ' 


Inspect muffler for condition and security. 


X 


X 






For generator sets that are operating Indoors, inspect exhaust 
rtvtAnairmft fnr munition aeeurltv and leakatze. 


X 


• 


V 


Generator 


fnanant vM*rtlnr attarhln* hArdwarft for leeurltv 


X 






Control Panels 

-4. 


Inspect meter snd gage faces for cleanness. j 


X 


X 






Inspect panel Illumination lights for proper operation. _ 
Inspect controls' and Indicators for proper operation 


X 






Cooling System 
* 


* . 

Inspect radiator for proper coolant level. Aid water or antlfreete 
as necessary. * 


X 








Inspect radiator cooling fins for obstructions. * 


X 


XT 

X 






Inspect cooling system for leakage. 




X 


*\ 




Inspect radiator louver control valve for proper operation. •' 


X 








Check fan belt for proper tension. 


X 






Batteries 


Inspect battery electrolyte for proper level, Add distilled water as. 
required. 


X 








Inspect battery cables and terminals for corrosion and security. 


X 








Inspect battery mount. drain cock to make sure It Is In the full open 
position. and free of obstructions. 


X 






Before Starting . 

\ 


inspect generator set ground to make sure al) connections are clean 
and tight. v 


* 1 

1 








* 

Inspect generator set to make sure it Is free of tools, equipment, and 
personnel. , 


X . 








Inspect load cables for security and proper connection. . « 


X 








Make sure \\~v& contactor Is ln.the open position. 






X 


Protection 


Make sure all doors and panels are eloeed. 
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EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. ) 

^ 1. Whlth NAyMC form(s) provides a series of checks to foMow when performing a pre- 
* start Inspection? 



2. When should a prestart Inspection be made? 



Nt>te : Us$ Table 1-4 lYi answering the followfp^ questions (3-5) true or false. 

3. Wl)Qn making a prestart Inspection, the load( contactor Is In the open, position. 

T r u e n — /Fa Is e 

4. Prior to starting, you should Inspect fuel pumps and systems for leakage. 

True False 

5. The last thing you should do before , starting Is to Insure that all panels and doors 
* " are secure^. 

s True ' False 



Work Unit 1-11. OPERATION - OPERATING THE GENERATOR 

I '1ST THE THREE PROCEDURES FOR OPERATING THE GENERATOR SET. 

MATCH SPECIFIC OPERATING STEPS FROM EACH PROCEDURE WITH THE CORRECT 
PROCEDURE. 

Now that the generator is prepared to start, your next step Is to learn how to start the 
generator . .monitor It, and shut It down after operation Is finished. *■ 

Starting procedures . The generator set may,.be operated at ambient (outside) temper- 
atures of + 125° to - 65o F. It may be started using the controls »n either the local or 
remote panel following the procedures described below. If the generator set has not 
been run?6r a couple of weeks. It should be run for about 16 minutes to dry any con- 
densation before putting a load on It. 

- ■ ; r . . 

Local panel starting (numbers In parqpthesls refer to figure 1-7). Just a word pf 
caution before the starting procedure Is described. Make sure that the frequency 
and voltage rheostats are turrted counterclockwise before starting the generator set, 
because the engine governor Is connected to the circuit and will cause the set to run 
fast to try and satisfy the demand placed on It by the rheostat. If the'rheostat Is set, 
too high, the overspeed device will shi*t the engine down. Now, with this thought In 
mind, go through the starting procedure. Press In the d.c. circuit breaker biltton 
(48). Turti the remote/local start .switch to LOCAL START. Xhe local start/stop 
control Indicator light (18) should light up., Turnthe start/stop ^witches (8 and 34) 
to STOP and make sure all other switches are In the OFF or OPEN position. The 
fuel transfer pump switch (53) shpuld be In the ON position if an auxiliary fuel sup- 
ply Is belfig utilized. Turn the frequency and voltage adjustment rheostats (28 and 33) 
counterclockwise. Turn the lamp test switch (19) to ON and checlcfor Illumination 
or Indicator lights. If any fault Indicator lights light up, turn the fault reset switch^ 
(27) to ON and^then return it to the NORMAL position. All fault Indicator lights f 
should go out eiccept th£ local start/stop control Indicator light; if not, do not start 
th<^generator set. ■ " 
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Caution; Do not crank the engine more than 30 seeonda at a tim^ Allow the starter to 
cool for a minimum of three minutes between crankings, 

^ Turn and hold start/ stop switch (8)^0 START until the engine starts to accelerate 
under governor control, then release the switch to RUN position/ Permit the engine 
to warm up to operating temperature (160° - 185° F) and make sure that the oil 
pressure is at the proper operating range (45 to 60 psl). Adjust the voltage and % 
frequency to the desired values by turning the rheostats (28 and 33) clockwise to * 
increase the rating and counterclockwise to decrease the rating. The rated values* 

- are found in the quick reference data table in the TM for the particular generator 
set being operated. (Example: PU-708, 60 Hertz-120 or 208 volts, ) If adjusting, 
the rheostats does not bring the outputs to the proper 'rated values, shut down the 
generator set and report it to. the proper maintenance personnel. If the readings are 
correct, turn and hold the load contactor switch (7) to CLOSED untif the' load contac- 
tor closed indicator light (4) lights up f indicating that the load contactor is closed v 
and the generator set hers begun supplying power to the load. 

Remote panel starting (numbers in parenthesis refer to figure 1-7). ^ The same pre- 
cautions afcply to starting the generator set from the remote panel as those applied to 
starting the generator set from the local panel. In this case however, turn the re- 
mote/local start switch (9) to REMOTE START* v * 

Note: The local Start/stop control indicator light {18) will not light when the lamp test 

switch (19) is turned to ON unless the re mote /local, start switch (9) is in the LOCAL 
START position. * 

Turn the start/stop switches (8 and 34) to STOP and make sure that all ottier switches 
are In the OFF or^OPEN position. The fuej transfer pump switch (53) sh%ild be in the 
ON position if an auxiliary fuel supply Is being used. Turn the frequency and voltage 
adjustment rheostats (28 and 33) counterclockwise. Press the d. c. circuit breaker 
button (48) IN. If ahy fault indicator lights light up, turn the fault reset swlteh (27) 
to ON and then return it to the NORMAL position. All fault Indicator lights should 
go out; if not, <Jb not start the generator set* Turn the lamp test switch (19) to ON 
and check for illumination of indicator lights. Turn and hold the start/stop -Switch 
(34) to START until the engine starts to accelerate under governor control. Release 
the switch to the RUN position. Let the engine warm up to operating temperature 
and -make sore that the oil pressure Is within the proper range. Adjust the VQltage 
and frequency to the desired level with the rheostats (28 and 33). If the frequency and 
the voltage are properly set, turn and hold the load contactor switch f32) to CLOSED 
until the load contactor closed light (36) lights up, indicating that the load contactor 
is closed and that the generator has begun supplying power to the load. 

■s. 

Note: An emergency shutdown of the generator set by one of the protective devices will 

cause the load contactor switch to kick out. It must be reset manually to restore ' 
power to the load. Sometimes the air box da'mper does not retract, making it 
necessary reset it manually. This is done by pulling down on the control arm. 

\ * * 

Monit oring procedure . After the generator set is running and the required power is 

being provided to the load, your job is still n6t over. You must insure that the generator 

continues to provide the required power to the load. By checking those items marked 

with an "X" in the\during operations column (table T-4), you can insure that the genera- 

or set will continue to perform efficiently. 



Shutdown procedure! Now that ybu have accomplished your mission and provided power 
to the load successfully for, a prolonged period of time, and there is no longer a need 
for the generator, you should^ begin shutdown procedures. The generator $et may be shut 
down using the controls, on the local panel Or on the remote panel. Folidw the procedure 
lidted below when shutting down the generator set. whether you are using the local or the 
remote panel. 
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EXERCISE 



Note: In the event of ap emergency, tyie generator seMs shut down by iurnlng either 
emergency shutdown switch (35 or 54, figure 1-7) to ON. If possible, notify the 
user before shutting down (the user equipment may be damaged In a sudden shut- 
down). » 

' ' ' / 

The normal sequence for shutting down the generator set Is as follows: Turn tire 

load contactor switch (7 or 32, foldout t- remember, the numbers In parenthesis 

refer to figure l-7Mo OPKN. The load contactor closed lights (4 or 36) should go 

out. Let the englms run without load for two or three minuted? Then turn the start/ 

stop switch (8 or 34). to STOP* Open (deenerglze) the d. c.* power circuit breaker 

(48) and turn all other switches to OFFy Perform all Inspection requirements In 

figure 1-10 that have X In the "after operation 11 column. 

Answer the follpwin^questlojis and check your responses against those Listed at the 
end of this study unit. * 



1. List the three procedures for operating the generator set. 



a. 
b. 
c. 



2, The generator set may be started using either the locql or 



jpanel. 



The generator should not be cranked for more than 
generator. 1 .» v 



seconds when starting 



Note: Match the operating steps In column 1 (items 4-7) with the correct procedure in 
column 2 (a, b t or c). Chec,k your responses with those listed at the end of this 
study unit. 



4. 

6. 
7. 



Column 1 
Operating steps 



Operate generator 2-5 minutes 
before stopping generator. 
Turn frequency and voltage 
rheostats counterclockwise^ 
Inspect for unusual noises, over- 
heating oil leakage. 
Check for Illumination of indicator 



Column 2 
Procedures 

r 

a. Starting 

b. Monitoring 

c. Shutting down 



r 



lights. 

Work Unit 1-12. OPERATION - OPERATING UNDER UNUSUAL CONDITIONS 

\ * , 

MATCH THE UNUSUAL OPERATING CONDITION WITH A SPECIFIC OPERATING 
PROCEDURE FOR THAT CONDITION. 



r conn 



You should jL>e familipr now w^^startln^ and operating the generator set under normal 
conditions. The occasion niay arise, however, when you will need to be familiar wltji oper- 
ating the generator set under unusuafc cfjiditions. Listed below are a few of the unusual conditions 
you may encounter and the measures yod should take to insure the proper operation of the gen- 
erator. The numbers in parenthesis re*fer to figure 1-7. * 

Emergency conditions, Sfftfletlm^es It may become necessary to continue operating the 
generator set even though a condition arises that activates one or more of the generators 
protective devices. To operate t^e generator set in such a situation, liftf the red switch 
cover In the lower right corneiM&C the remote panel and turn the protection bypassed 
switch (26) to ONi This will lock out all protective devices with the exception of over- 
speed and short circuit and cause the protection bypassed Indicator light to blink on and 
off until the switch Is turned to OFF. To start a generator set that has shut down due 
to overheating, low fuel level, etc. , proceed as follows: 



i 
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• Turn nnd Hold the fault reset switch (27) to ON. 

• Push the start/stop switch (0) up to Btart the generator set. 

• Turn the proteptlon bypassed switch (2Q) to ON. 

• Turn t|ie fault reset switch (27) to OFF. 

• Reset the load contactor switch (1). 

• Engage the fault reset switch (27) to see if the fault is still present. 

p 

Extreme heat. To insure that the generator set operates satisfactorily under conditions 
of extreme heat* check the coolant level in^ie radiator daily and add clean fresh wate*r 
as necessary. Check the radiator to see that there are nt> obstructions in thyKcooling 
fins. Check the fan belts for proper adjustment. Check for leaks and, if nejpessary, 
use an approved rust Inhibitor to prevent formation of rust and scale. Make sure that 
the radiator louver control valve is operating properly. If the louver control valve is 
not operating properly, open the louvers using the manual louver control handle* Keep 
the generator set free of dirt and grime, -It is important that ventilating screens and 
louvers be free of obstructions which may restrict airflow. % 

Dusty or sandy areas . If the generator set is permanently installed, erect a protective 
shelter for it. In temporary installations, utilize natural barriers as much as possible. 
Keep all access doors and panels closed when the generator set is not in operation. 
Where water is available, wet down the surrounding terrain beyond the immediate oper- 
ating area. In sandy or dusty areas, filters and strainers must be serviced more "fre- 
quently than under normal conditions* In anVxtremely dusty or sandy .environment, the 
air cleaner mati require servicing after evety four operating hours. . 

Salt water areas and humid conditions . Use only fresh water in the cooling system and 
flush the system frequently. Use an approved J"ust inhibitor to prevent the formation of 
rust and scale. Coat the exposed metal surfaces with rustproofing material. Remove 
rust immediately and apply paint or rustproofing material, KEEP ThtE GENERATOR 
SET WEL.L LVBRICATeD, To insure that the generator set will operate satisfactorily 
under humid conditions, erect a portable shelter if possible, if not, k^ep the genera- 
tor set covered, when not in use, with canvas or other waterproof material. Wet r tne 
generator set frequently with fresh water, being careful not to get the t felectrical equip- 
ment we$. Inspect all painted surfaces for cracks or peeled or blistered paint. Re- 
pair defects and repaint surfaces. 

ROSE: Match the unusual operating condition listed in column 1 (Items 1-4) with a specific 
operating procedure for that condition listed in column 2 (a, b, c^ d, or e). Check 
your responses against those listed at the end of this study unit. 



Column 1 1 
Unusual Cjge^3ng condition 

1, Emergency conditions 

2, Extreme heat 

3, Dusty or sandy areas 

4, Salt water areas and 

humid conditions 



Column 2 
Operating procedure 

a. Check coolant level dally and add 
clean fresh water as necessary. 

b. Turn the protection bypassed switch 
to ON, 

c. Keep the generator set well lubricate. 

d. Wet down surrounding terrain beyond 
• / immediate operating area. 

Add saltwater to cooling system. 



v / 
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Work Unit 1-13. OPERATOR'S MAINTENANCE 




NAME THE ECHELON OF MAINTENANCE AUTHORIZED FOR THE OPERATOR TO 
PERFORM. 

LIST THE FIVE ITEMS AUTHORIZED FOR OPERATOR'S MAINTENANCE. 

Operator's maintenance . If you do not take proper care of your body, chances ar^y^~\ 
that you will become sick. You might even have to go to a hospital. This will result 
In your being out of circulation for a while. The same will occur to the generator set 
for which you are Responsible If you do not take proper care pf It. In fact, a genera-* 
set can be permanently deadllned (not able lo operate) as result of improper 
erator's maintenance. In the previous work units you have Covered the generator 
set. After you read and study this work unit," you should be able to perform operators 
maintenance and- Insure the proper operation of the generator. The operator Is permitted 
to perform only 1st echelotj^malntenance, and this consists of the Items discussed below. 

Inspection . The generator set must be Inspected systematically before, during, and 
aftef operation so that defects may be discovered and corrected before they result "in 
serious damage or failure. The necessary preventive maintenance services should be 
perfprmedfljefore operation. Defects discovered during the operation of the generator 
set should be noted for correction as soon as operation ceases. Stop operation Imme-' 
dlately if a deficiency Is noted during operation which would damage the equipment if 
operation were to continue. After operation, services should be performed after the 
unit has stopped for the dajr. Defects or unsatisfactory operating characteristics 
beyond the scope of the operator must be reported to proper maintenance personnel. 
Figure 1-10 lists the operator's inspection requirements and the interval at which 
they should be performed. 



Cleaning . To prevent the buildup of pollutants which may cause damage to operating 
components or systems of the generator set,. the generator set should be cleaned pe'ri- 
odically. This is a resppnsibiUty^o* the operator. Cleaning operations should be 
performed only on the generator sets that are not operating or not connected In paral- 
lel with another generator set. Painted metal surfaces should be washed with a mild 
soap-water solution, rinsed with clear water, and V{fted with a clean, dry, lint-free 
cloth. Hard incrustations of dirt may be scrubbed^off with a bristle brush that has 
been dipped in a drycleanhfg solvent such as Federal Spec,lfication~P-S^661. The 
scrubbed area should then be rinsed with clear water. Linkages and control rods 
should also be cleaned with the same type drycleaning solvent as abova and dr^ied 
with a clean, lint-*free cloth. Remove corrosion from the ba>4^ry ternilVials, cables, 
and hold-down frames with a wire brush. Clean the control panel plexiglass window 
using a clean cloth moistened with a cleaning and polishing compound that is not an 
abrasive that would scratch the plexiglass (Military Specification MIL-<^-18?67 is 
recommended). ' 



Note: 



Servicing . To extend the operating life of the generator set, certain components have 
to be stervioed on a regular basis. You, as the operator, will assist the maintenance, 
mechanic in this servicing. The components a*^e tjie engine ether starting aid, lubri- 
cating oil filter, air filter, fuel filter and strainer, and the electric fuel transfer ; 
pumps (these pumps should be serviced every 200 operating hours). These components 
are serviced during the quarterly PM of the generator set. . Remember, servicing these 
components is not within the responsibility of the operator himself and must be done un* 
der the supervision of qualified maintenance personnel. 

* / 
Replenishing consumable (fuel and lubricants) materials is an important part of ser- 
vicing equipment, and the operator's responsibility. 



Lubricating ." Another responsibility of the operator is to lubricate the generator set 
at proper Intervals. This is essential to extend the operating life of the generator 
. set's components. Under normal conditions, change the engine lubricating oil every 
100 operating hours. The engine uses 1 1/2 to 2 quarts of oil every 16 operating - 
hours. This is normal, but, if you have to^add more Oil when yttu check the crank - 
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case oil level, then you should Inform the mechanic since a part could he defective 
or. something else could be wrong. Lack pf lubrication pan cause serious damage 
to the engine. Refer to table 1-3 for type and quantity of lubricants and to figure 
1-9 for filling and drain points. For lubrication requirements of the engine com- 
ponents, refer to the appropriate TM. Keep all lubricants, grease and oil, in 
closed containers and store them In a clean, dry place away from heat. Do not 
permit dirt, dust, water, or foreign matter to mix with the lubricant, . Operate 
the engine immediately after lubricating it and check for leaks. , - • 

Adjustments . During generator set operation, if- you find that the frequency or. 
voltage outputs are over or- under their. rated values, you must adjust them. A 
clockwise adjustment of the rheostats (20 and '33. fol'dout) will Increase the 
voltage or frequency. A counterclockwise adjustment wUl decrease the voltage or 
frequency, if the adjustments do not bring the outputs to the proper rated, value, 
shut down the generator set and report the discrepancy to the proper maintenance 
personnel. i 




LEFT WOE 




1. Engine Mr box drain'cock 7. 

2. AuxtlUry|fuel supply fitting H. 

3. Fuel tank filler cap 9. 

4. Fuel tank drain cock 10. 
&. Radiator filler cap 11. 
8. Radiator drain cock „ 12, 



Engine air box drain cock ° 
Engine lubrlcntlng oil drain plug 
Knglitc oil filler cap 
Engine dip stick 

Governor Re tun tor linkage lubrication fining 
Battery mount drain cock 



.<7 



Note: 



Fig 1^9. Lubrication, f filing, and drain points. 

Above figure applies to the PU-710/G, PU-711/G, and PU-712* see flguij* 
1-5 for a similar PU-709/G model. - ' 
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EXE1WJISE: Answer the followiug questions and check your responses against those listeU at 
" the end of this study unit, 

1. Name the echelon of maintenance authorized for the operator to perform. 



2. List the^flvo items authorised for operator f s maintenance. 

j 

r 

a. , 

*>»• • ; * 

c. 

d. 

> ■ . ' 

c. 



Work Unit 1-14. RECORDS AND FORMS 

LIST THK TWO RECORDS THAT MAY BE USED BY THE OPERATOR WHILE OPER- 
ATING THE GENERATOR. 

STATE THE PURPOSE OF THE NAVMC 10523 AND THE NAVMC 10524. 

Forms and records. The operator is responsible for performing routine preventive main- 
tenance on the generator set assigned to him. He is alrfo responsible for entering the required 
data on the applicable forms. The forms which will be covered here are also a means for re- 
cording the hours that the^generator set has been operated so that preventive fnaintenance ma y 
be scheduled and fuetl consumption determined. \j 

Engineer Equipment Operational Record, NAVMC 10523 (figs 1-10 and 1-11). The 
purpose of this form is to provide the operator with the authority to operate an ite^n of 
equipment on an assigned mission. It also provides the operator with a list <?f the 
required scheduled maintenance services to be completed, as well as serving as a 
daily preventive maintenance checklist.. Certain blocks on this form are filled out by 
tl\e .dispatcher before be gives it, to the operator (these .blocks are marked with asterisks 

as in figure 1-10). The operator fills out the blocks pertaining to operation and 
maintenance of the generator set vvhlle It is under his control, these blocks are marked 
with !, Y ,! as in figure 1-10, Before leaving the equipment pool, the operator performs 
his before-operation services as Indicated on the Operational record (fig 1-11) and in the 
appropriate TM. If the dispatcher has indicated that other services are due, such as 
oil change, lubrication service, or other scheduled preventive maintenance, the opera- 
tor makes sure that these services are performed. He should then insert the approprlat 
entries on the NAVMC 10523 and InltlaFeach block containing a checkmark to indicate 
t . that these services have been performed. .While operating the generator set, the opera- 

tor checks his during-operation services ft indicated on the form and In the appropriate 
TM.- After the job has been completed,, the operator obtains a signature of release, on 
the form, from the job supervisor. Upon returning to the equipment pool, the operator 
services the generator set and performs the after-operation PM services as indicated 
* on the form and in the appropriate TM. After all the appropriate entries have been 

made and all required services performed, the, operator returns the NAVMC 10523 to 
the dispatcher. If at any time while the generator set is under his control, the opera- 
tor notices a discrepancy, he should make a note in the remarks column of the form. 

J 
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ENGINEER EQUIPMENT OPERATIONAL RECORD .m»«i navmc iosm <r*v. 
Fig 1-10. Engineer Equipment Operation Jf R 

MAY IT « SQHHCI 



EQUIPMENT FOREMAN'S SIGNATURE 

Qaa£ L aiming 

12-7?) PR«VI©U» COITIONS MAY BC t 



tNi0OOO-00-00l-*JOa U/liCA 



ecord (4'rontK 



tf ml for aMrkinf 



A — Adjust 8 — 8#rvk* 
C— ClMck V — Verify 

L — Lubric*U / — Not «p{>lk«bU 



O — IW#ct Oorr*ct#d 



1 

f 


• 

COWMAE - 


OTEMTKM 


* > 


7 #— 

II HOW 




MRMI 




ATTKt 




1 


ftMMK. PfWMM, LOSS 






c 








t 


l|M(l, tOf** 






c 




N » 




1 


run. oh. mm 






1 








4 


tmnmrnr 








as 






• 


mmmmt 




c 










• 


MftTY OtVtCtt 












V 


7 
















I 
















• 


CLUTCH 




c 










11 


iintRiM 




0 










11 


tmm on hatiom 














11 


IMUtiMLMOIUI 




c 








v 


11 


LMHTt AND MM CTOM 








/U 






1 14 


AIR TANK* 






1 








II 


0*1 vt mn 






c 








II 


Mmn inc. imi 






1 








17 


/wmwiit tut to r 














II 


HltVICCVtAftM ,t 




• t 










11 


TMHttHIIIM . 




0 










H 


AMRLtM 






1 








11 


rati rums 






1 








tl 


vmrman 














11 




c. 












J4 




- C ■ 












n 

















NVTtM 
t AM* 
|. IWIIImt 
J. f / np t lrt «m 



36 *n o^)< 

Fig 1-11. Engineer Equipment Operational Record (Reverse). 
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BEST COPY AVAILABLE 
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Consolidated Engineer* Equipment Operation Log and Service Record, NAVMC 10524 
(figs 1-12 and 1-13), This form (record) Is normally maintained by the dispatcher. 
When an extended operation Is conducted at a remote site, keeping the generator, set 
av^ay from the equipment pool for several days at a time, the dispatcher issueajv 
duplicate copy of the NAVMC 10524 to the operator. This copy takes the place of 
NAvMC 10523 and gives the operator authority to operate the generator set. Again, 
the dispatcher is responsible for filling out a portion of the form. In this cage, the 
dispatcher fills out section A on the front of the form and on the reverse side (fig 1-13) 
he makes the checkmarks designating which dally services the operator is to accom- 
plish each day. The operator is responsible for filling out section B. The operator 
will perform the dally preventive maintenance serviced each day the equipment is ^ 
operated. To indicate that the cjaily services have been completed, the operator will^ 
enter the Word "daily" in the HR/MI PM COMPLETED column of, section B and initial 
each guch entry (fig 1-12J). As wa^the case-wittvfJAVMC 10523, the operator, b$fpre 
leaving the equipment pool, performs preventive i m&lntenance services, oflSchanges, 
or lubrication services which are due on the generator'set, and makes tlje appropriate 
entries on JNAVMC 10524, While the generator set Is at the job site, the operator uses 
the NAVMC 10524 for recording the hours the generator set ha? operated, the due date 
*cmd completion date of the preventive maintenance services (both dally and scheduled), 
the fuel consumption, and the repairs required and completed. If the job Is so long 
that the operator fills up t the NAVMC 10524, he transfers the totals and other pertinent 
data from the fillecj form to a new fdrm. All of the filled forms are retained and turned 
in to the dispatcher when the job is completed and the generator set Is returned to the 
equipment pool.* -f * 

For more detailed information on filling out the NAVMC 10523 and NAVMC 10524 you 
can refer to TM 4700-15/1D or MCI 1342. 
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Fig 1-12. Consolidated Engineer Equipment pperatlon Log and Service Record v (front). 
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r^4-13. Consolidated Engineer Equipment Operation Log and Service Record (reverse). 

EXERGtSE: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. List the two records that may be usec^by the operator while operating the genera- 
tor. 



a» 
b/ 



2. What is the purpose of the Engineer Equipment Operation 



77 

atgj|e/oi 



brd (NAVMC 10523)? 



3. What is^the purpose of th-e Engineer Equipment Operation'Log and Service Record 
(NAVMC 10524)? ^ ' 



SUMMARY REVIEW 

Thfr main subjects covered In this study unit are the location and function of the various 
controls and indicators; safety precautions, proper connections* what]to inspect before .oper- 
ating the generator set, the starting and stopping procedures, tor^ns fthd records, and operation 
of the generator set under unusual conditions. Because of the great amount of detail contained 
in this study unit, it might be advisable to read the study unit through once more before attempt- 
ing to do the review lesson. Keep the foldout figure handy as you read so that you can refer to 
it when necessary. Although the generator set is quite a complex piece of machinery, without 
you, the operator, to monitor it, the generator set is just a big hunk of metal. 
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Answers to Study Unit # 1 Exercises 



Work Unit 1-1, 



1. a. 708 

b. 709 

c. 710 

d. 711 

e. 712 

2. frequency oijtput 

3. Greater 
4 ? 60 KW 
5. 240/416 

Work Unit 1-2. 



1. 



2. 
3. 



a. 
b. 



Unloading 
Removal of crate 
c» Removal of packing 
equal 
nails 



Work Unit 1^3. 



1. 



2. 



Work 



V 



a. Forkllft and t 

b. Overhead crane 

Guide the forks Into the openings provided In the skid base assembly. Continue to 
move the forkllft forward until the generator comes In contact with the lift frame. 
Lift the forkllft and proceed to the point of servicing. 

Open the lifting eye access door on top of set and engage lifting hook of crane In the 
lifting eye of the generator. Raise arid lower slowly, manually stabilizing to prevent 
rotation. 



lihlt 



1-4. 



1. a, b, d» e, g < 

2. The outside temperature (ambient temperature) «> 

3. closed 

4. sparking 

5. batteries * 
(>. open — / ^ " 

7. lubricated 

Work Unit 1-5. * - 

1. Locate the generator set where there will be a minimum of moisture, dust, or corro- 
sive fumejs. 

2. '6 , " • * 

3. a. Needs of user 

b. The tactical jpltuatlon 

c. The terrain condition 

4. 15° . ' 

5. - a* 24 feet 

b. 75 feet * . / 

c. 25 feet 

Work Unit 1-6. # . 



1. a. Avoid electrical shock 

b; Avoid damage to equipment 

2, a. Ground cable 
b. Clamp 

3 

4. ground. 



\ 
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Work Unit 1-7. * 

1. c. 

2. ' e. v 

3. a. v * 

h 4, d. y i \ 

5, bV . * . 

Work Unit 1-8. *' 

- t - 

1. The area should be kept dry, or Insulating materials should be used ai*und the 
generator, * 

2. Maintain a constant metal-to-metal contact between the fuel tank filler neck and the 

♦ 

spout or nozzle. 

3. a. Make $ure the generator Is not connected In parallel to another generator set 

that is running. „ . 
b. Make aurejhat aU'swltches*are In the OFF or OPEN position. 

4. To avoid electrical shock or malfunctions In equipment. 
5- The exhaust gases must be piped outside 

* v * ■ 

Work Unit 1-9. - 

1. b. x 

2. c. ' * 

3. d. 

4. a. 



Work Unit 1-10. 

1. NAVMC .10523 and 10524 

2. Every time before you start the generator set 

3. True - r 

4. True 

5. False 



i Wor^Unlt 1-11. 

1. a. Starting 

b. Monitoring 

c. Shutting down 

2. remote 

3. 30 

4. c. 

5. a. 

6. b. 

7. a. 



r 



Work Unit 1-12. 

1. b. 

2. a. 

3. d. 

4. ?c. 

Work Unit 1-13. ' 

1. First 

2. (In any order) a. Inspection 

b. Cleaning 

c. Servicing 

d. Rubricating 
J e. Adjustments 
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Work Unit 1 T H. 

1. (In any order) a. Engineer Equipment Operational Record (NAVMO10523) 

b. Engineer Equipment Operation Log and Service Record (NAV-MC 
L0524) , 

2. Provides the operator with the authority to operate an Item of equipment on an 
assigned mission. 

3. Gives the operator authority to operate the generator set for extended periods of time. 
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STUDY UNIT 2 



DEPARTMENT OF DEFENSE (DOD) SERIES GENERATORS v 

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION Ofr THIS STUDY UNIT, 
YOU WtLL pE ABLE TO IDENTIFY THE TYPES AND CAPABILITIES OF THE DOD 
DIESEL SERIES GENERATORS. YOU WILL ALSO BE CAPABLE OF INSTALLING, 
OPERATING, AND. PERFORMING OPERATOR'S MAINTENANCE ON THEGENERAJfORS. 



Work^nit 2-1. DESCRIPTION * 

LNAME T^IE FIVE *DOD DIESEL GENERATOR SETS. 

STATE THE QOMMON OUTPUT CAPABILITIES OF EACH TYPE OF DOD GENERATOR 
SET. • * 

I 

MATCfl*JTHE FIVE DOD GENERATOR SETS WfTH THEIR APPROPRIATE KW RATING. 

The DOD series generators Include five units which the Marine Corps presently utilizes. 
These generators are identified by number instead of name. Listed below are the five DOD 
generators presently used: ^ * 

MEP OoSa ' 1 

\ • 

* \ 

'MEP 006A 

MEP 0O7A 

* MEP 009 A x ^ 

MEP 115A . . 



P Although these generators differ in some ways, as will be discussed in this work unit, they 

are all a compact, transportable source of a. c. power. The generators offer 240/416 volts ana 
120/208 volts a^c. with a 3-phase, 4 wire connection. Each Is driven by a water-cooled 
dies el engine. 

The generators lncor)porate radiq Interference componentry to prevent interference with 
the load, as well as safety devices to protect the generat6r # However, the generators differ in 
some ways, and by comparing the capabilities listed In table 2-f, you should be able to see these 
differences. . ^ 

N<jte: There are two. general Ossifications of generator sets. Utility and Precise . 
"\ "Utility" generator sets do not have close frequency and voltage regulation, and are 
used on load? where close regulation Is not required (i. e*. Lights). "Precise 11 
generator sets, on the other nand. do have close voltage and frequency regulation, 
and are'used oq loads requiring close requlation'<L*« Communication equipment), 
i 

Table 2-1. Capabilities of DODdiesel Generator Setp * 



MEP 


005A 


006A/U5A* 


007A 


- 009A 


FUEL TANK CAPACITY 


40 gais 


55 gals w 


90 gals 


; r 

240 gals • 


OIL CAPACITY 


17 qts 

— A 


20 qts 


29 qts 


42 qts 


COOLANT SYSTEM CAPACITY 


26 qts 


33 qts 


11 gale 


^4. 25 gals 


VOLTAGE OUTPUT 


120/208 


120/208 


. 120/20& 


120/208 




% 240/416 


24Q/416 


240/416 


240/416 


FREQUENCY OUTPUT 


50/60 Hz 


60/60 Hz-400Hz* 


50/60 Hz 


50/60 Hz 


k^irffHiTlNG 


30 KW 


60 KW 


100 KW 


200 KW 



♦Note: The MEP 115A Is a 60 KW/ 400 Hz ft Precise n power generator 



by using the data in 2-1, you should be able to see that all the DOD generators are basically 
the same as far as frequency and voltage are concerned ,(wlth the exception of the MKP 115A). 
However, they all differ In fuel, oil, and coolant capabilities and In KW ratings. 



EXERCISE: Answer the following questions and check your responses against those listed at 
the end of this study unit. . ft <. 

1. List the five generators found In t^e DOD series, 

a, 

b. 

c. 9 

d, ' 

2. Which voltage output is comm on to all five DOD generator sets? 



Note: Match each DOS generator listed InBblumn 1 (items 3-6) with the appropriate KW 
rating listed in column 2 (a, b, c, d; e, or f). * ^> 

Column 1 Column 2 /"* - 

DOD generator KW rating l ; 

%. 2 1 1 ' \ * 

a;; mepoosa p. Jokw, ^ 

4. MEP 006A , b. 3a KW 

5. MEP 007A / c. 60 KW 

6. MEP 009A » f d, 80 KW 
7r MBjpllSA e. 100 KW , 

f . Jtoo kw 



>i4put is 



8, • Which frequency oilfput Is common to foiurof the DOD .generator sets? N^ 1 



S 



$ork Unit 2-2. INSTALLATION - UNCRATING 



LIST THE TjWO STEPS IN TtfE PROCEDURE FOR" UNCRATING TriE DOD GENERATOR 
SET. - * ^ 

^3E ^51 



* tfAME THE TWt) TYPES OF EQUIPMENT THAT* CAN^BE TOED WHEN UNLOADING &R 
MOVING DOD GENERATOR SETS. . 

®8 ' - . 

LIST THE SEQUENCE IN WHicH THE TOP AND SIDfcS dF TILE CRATE WIL^ BE\^ 
REMOVED. * s ; ' S N 

^ STATE THE DIFFERENCE IN UNCRATING PROCEDURE%tf Tf*E GS^tfERATOB SET 

IS TO BE INSTALLED ON A PERMANENT OR TEMPORARY BASIS. ^ 

\ 



The first step for installing a generator for operation is unloading. Tfiis is done in the 
following manner. * S , ; 

• Unloading equipment , A crane, forklift, or similar lifting device should be used to unload 
the equipment. The equipment must be kept In t\)e UP position ^rhlle loadings - 

v, ' \ s ' 

WarnIng 

v . «- 



Do |K>t use a lifting device with & capacity 
of less than 10, 000 pounds* Do not allow 
the generator set to swing while it is sus- - ■im- 
pended. Failure to observe this warning ™ 
may result in serious injury or dealh to ^ $■ 

personnel. • * 




The second step in the procedure for uncrating the DOD generator set is the removal of 
tht? crate which is accomplished in the following manner. * 

• Removal of crate . Before unpacking, nriiove unit as near as possible to the location where 
it will be operated. 



CAUTION 



Exercise care in the use of bars, ham- 
mers* and similar -tools while uncrating 
unit to avoid damaging equipment. 

Remove the top and then the sides of the crate (see figure 2-1^, If the unit Is to be mounted 
as a permanent Installation, either inside or outside, remove unit from wood skid base. If the 
unit is to be set up as a temporary installation, do not remove the wood skid base. lTl>e wood 
skid base will serve as a foundation for the generator on soft ground, mud, or snow. 



BARRIER BAC REINFORCING 
DESICCAtrr BAG$ 



CRATE 



dRATE 
SKID 



GENERATOR* SET 




SKID BASE* 



CARRIAGE BOLT 



1 WASHER 



Fig 2-1. Shipping crate. 
* 

.EXEttCISK: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

* 

" % - 1. L-lst the two steps in the procedure for uncrating the DOD generator set. 

a. 
b. 



2. Nqme the tMfo types,, of equipment that can be used to -unload and move DOD generators. 



a, 
b. 



3? JList the sequence' In which the top and' sides of the crate should be removed. 



a. 
b. 



r 



4. State the difference Ipthe procedure for uncrating a DOD generator if it is to be in- 
stalled on a permanent or on a temporary basis. 
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Work Unit 2-3. INSTALLATION - MOVING , 

DESCRIBE THE PROCEDURE FOR MOVING A DOD GENERATOR WITH A FORKLlfr. 

j 

DESCRIBE THE PROCEDURE FOR MOVING A DOD GENERATOR WITH A CKANE. 

After the generator sot has been uncrated, you may have to move it to another area.' This 
can be accomplished by using the moving procedures and equipment lifted below. 

* t ' . 

Equipment used to move the generator set . To move an unpacked generator set from one 
location to another, use a fouklift truck with a minimum load rating of 10, 000* pounds. You can 
also use an overhead crane with a minimum load rating of 10, 000 pounds. 

Moving the generator set. When using the forkllft, use the openings in the skid base assem*- 
bly of the generator set as shown in figure 2-2. Guide the. forks into the opening provided, and 
continue to move the forkllft forward until the generator feet comes in contact with the lift frame 
of the forkllft. Lift the generator set and proceed to the point of servicing. 

'i 

When using an overhead crane to move a generator set you must lift it by both lifting eyes 
(fig 2-2). ^ Attach a lifting device, similar to tfte one shdWn in figure 2-3, by engaging one hook in 
each lift iiig eye. You should then attach the ring of the lifting device to the lifting hook of the 
crane. Raise and lower the generator set slowly, manually stabilizing it to prevent it from rotating. 
Use this method of movement only for a very short distance or when removing the generatbr set 
from or placing it onto a transporter. 




Fork^ 
Entrance 



Fig 2 1 2. Generator wfth Jlftlng eye and forkllft opening. 

Note; Always have a man guide the forkllft driver- Make sure the forkllft forks come 
through openings In skid base on other side of unit before lifting so not to damage 
bottom of unit. 
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Fig 2-3. "Lifting device. ^ 

EXERCISE: ^nswer the following questions and check your responses against those listed at the 
end of this study^Snit. f 

1. Describe the correct procedure for moving a.DOD generator with a forkllft. 



2, Describe the correct procedure for moving a DOD generator with a crane. 



Work Unit 2-4. INSTALLATION - INITIAL SERVICING 



LIST THE-THREE STEPS IN SERVICING THE RADIATOR, 

LIST THE TWb STEfS IN SERVICING THE CRANKCASE. 

LIST THE TWO STEPS IN SERVICING THE FUEL TANK. 

LIST THE TWO STEPS IN SERVICING THE BATTERIES. 

Now is the time when consumable materials (fuel, coolant, and lubricating oil) should be 
added. It is recommended that you use an antifreeze solution as a coolant even in warm weather. 
This is due to the rust inhibitor contained in the antifreeze, and because the antifreeze has a A 
higher boiling point than water. 

Before the addition of any of the consumable material^, you must Insure that all the drain 
cocks are closed v and the drain plugs are tight/ After this Is accomplished, you are ready to be- 
gin servicing the generator. You should be able to perform the initial servicing of the generator 
* set by following the procedures listed below: o ' 

Radiator. 



• Open radiator cap access door and remove radiator cap. 

• Fill radiator with proper coolant until coolant level is two Inches below filler mark. 

» 

• Fasten tag near radiator cap Indicating type of coolant Twater or antifreeze) and level 
of protection. 1 



■i 
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Engine c/nn k ^tee . ** 

• Remove engine lubricating oil filler cap and add oil as required to obtain full level on 
dip stick. R^ter to figure 2-4 for proper lubricating oil. 

* CAUTION 



The dip stick Is shielded, and allows checking 
oil level while the engine Is either stopped or 
running. The stick Is stamped on both sides 
to indicate the two different oil levels, The \ 
engine running side is stamped: ADD, FULL., 
and RUNNING* The engin£ stopped side Is 
stamped: ADD, FULL, and STOPPED. Use 
'appropriate add and full marks dependent upon 
whether the engine . Is stopped t or running. In- 
sure that the appropriate side Is up when In- 
serting the gauge, since the under side will be 
wiped in the gauge tube radius when the gauge 
Is removed, therefore indicating a false oil 
level reading. 



r 



Text continues on page* 2-9. 
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LUBRICATION ORDER 
LMM03SQ-12 



L05-6115J45-12 

* {%r*<*.d^ LCtt^l I5-<5I5«1 2 Jat«J 30 JUNE 19/5) 



GENERATOR SET, DIESEL DRIVEN, 60 KW, 120/20*240 416V, 
3 PHASE, 4 WIRE, JHE^T& AMD^MM^n^^JMTlCAL 
UTHfTY) NSN #115^1*12*1 AND (TACTOAL PRECISE) 
NSN SttS40-ttS»t292 AND - 
GENERATOR SET, DIESEL DRIVEN, SO KW, 120 20*240 416V, 
3 PHASE, 4 WIRE, 400 HERTZ, SKID MOUNTED, (TACTICAL 



PRECISE) NSN 6US-O0-11S -12S3 

Hflf/trxs., KtcSW SUPPLY CATALOG C91001L 



Irmival* bond on wmol nov»» oi operation. AeJ|utl to 
< timjunvoii fo» »J>o carrot opt lulkm o<vJ *•*•■• Qooditionv 
DvxtAfl <notti»f p*f iodi }u<Hic*«nl luttl k Olion b» ott- 



CUo» poila *<th SOLVENT . d>y* Uanmo 1 yp« II (SD ?). 
P»y b*lcv« lulmcfltiflg. 



P'Oirt cooVcOk* ylian hot. r ill ond <li«ck IfvaL 



* Th» lunm »pwcili»d lh# itnifi »*qui'td lo (i»iIch(m all 
Jtivlc^ ot lr» poiikulor iniwivuh 



' TOTAL MAN MR 



MAN HR 
0 1 



' TOTAL MAM IjR 



INTERVAL 
JOO 



MAN MR 
0.) 

Oi - 



LUBRICANT # INTERVAL 

lit* 
no»» 5) 



INTERVAL • LUBRICANT 



Hjt^'ouIk Suwp Sight 
dig* 

{Ch«k Lv»l)(S*. wo 

onj Dt.in Plug* 
{Dtninondi.MI) 
(W- k,y) 



Hy.l»oihr F.ll OtfA 



Gonkco" 0*1 F»M Oe/HOO 
Co, end L»v«l G*fjt 
(Ch«l. l.v»t)(S*« 
k»y 0<>d rwU 4} 



CAUTION *Uo Of. A 

Oil tft uud tk» l#v«l 
will h» tha<k*d rno>« 
oft.n. 




En,<r>«.0il bain Plug 
nitl Yolv» 
(Dm... end ••Ml) 



Mom G«n*foto* 
(S*oUd btoriPflfc, no 

N)U ICOt ICMl ia<JUII«d) 




zzz^ 



Alu.mrtor 

(Stottd booting*, no 

lubiiCUllOll >*0iiif«d) 



OilFilUii 
(Dy£<s»twe!* r cl#*n 

h^iMlg. irtww *l» 
XnTi ond »«.o**trr'Mt) 



SlCHtW 

(S»al»d bominjv no 
lulw ic niicjik itquiiffd) 



An ('turwi Oiy Typ« 

(No tulxtrolion »»quir»d) 



Fig 2-4. Lubrication order (sheet 1 of 2). 
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BEST COPY AVAILABLE^ 

' 47 



BEST COPY AVAILABLE 



.4 





LUBRICANTS 


CAPACITY 


expected temperatures 


au«« + :»*f 

AkoVO O'C: 


♦ <0"F to-10'F 
t S'G to-73'C 


| OTio-oST 

-yi'c io*M'c 


CC /rfDO-LUBRICATING OIL, Ertfin* 




OE/HOO 30 


Of 'HOC 10 


OCA 


Engirt* C\*nkcOtt 


J* (74.5L) 


OilConPtfcU 




Of A LUBRICATING OIL. Eng.rw. Aictic 




OHA-HYDRAULIC FLUID 




ALL TEMPERATURES 


HydiowfHr 4u*f 


4 1| (3.IL) 



NOTES 

I. FOR OPERATION OF EQUIPMENT IN PROTRACTED 
COLD TEMPERATURES BtLOWlO-P. ( J3*C). R«mo*# 
lufeticonU ptftfcofed In th« h«y {w tvmpoiatiMii «bovt 
•10*F. M3*C). Rtlwkic** with lvo*k«f«i ^»c<f>«di n 

At V#y for ttP»p*fOturtft oolow-10'F. (-JJ'C). 



J. OK.FK.TER. AfMf InitaMiftf iwv IllMt tltmcntl. till 
ci«nkc*M. ploco dood cimL •wtlch (S?7) In rU off (down) 
position ond cr«nh •itfln* far IS ttcondft. ihjft nhnn d^d"^ 
crank 



Inttivoli 
givtn «• 

m lioui* of 

•WffKll 



5 *«ond», t^nhMntyr 



l*ch to «%• onjvs) position, St»f Und oooroH/ 
tnfln* S mirMrtol, chrcV fihor rMwotaf tot It At. St^t*^ 
S'n*. chock c*onkc«it ell Wv#l ond b*lng to full r***V y 




S. HYDRAULIC FILTER. (Tothcol ,*•«•*• »U only) 
•v*fy SOO hou»» ol ooofofkm rfuatwmfelt hyd>w>K f i !«•«. 
it»«w «ltrn»nt, ontf rtottornbb. EWlna oil Uvtl to loll, 
for 15 mi-nut* a, C l«ck U».) ood fill if 



■ndo- 



3. LUBRICANTS. Ttw ft Mowing it o lit* ol Ivtiic-nfj 
with lh« Military Sy*to!s ond tfco opptlcefclt kpoclficttion 

OE^Co MIL L-7104C OCA MIL L-44U7 
OHA MIL.H460»-B 



4. CRANKCASE. CronkcoM mmy fr* cWkod w*tf> 
|%t ingtr* in »itlm t italic of opt it ting condition. 



oh of tlm LuWitotton O»doi will njiwoln 
wttYt oil lim»», ((Ahwction^ conrotnoif Hoitin ait moml 

BY JWDCR OF THE SECRETARIES OF THE ARMY AND NAVY 
' CR^IGHTON W. ABRAMS 

Gonvrol. Uflltod Steltt Arm/ 
Chfol of Stgll 

OFFICIAL 

VERNE L. ROUTERS 
Uojot G«n«ial, Unifod SUlot Aimy 
- Tnt Adjutant Gonoval 

A. R. MARSCHALL 
^ Rao. Admi.ol. CEC. USN 

1 Contctondot. Novnl FacHttit* 

Engjnooitng Command 



Note: These lubricants are for 60 KW sets* Be mire 
to check TM'for proper lubricant when dealing 
with other QpD generator sets. . 



L^DD 



ERIC 



-tt ; 




f Fj\g* 2«4. Lubrication order (sheet 2 of 2). --cotftlnued. 
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"W After adding oil, check crankcase lubricating oil level using proper aide of engine dip 
stick. 

Fuel tank . , 

- - - - ft 

• Remove fuel tank filler cap and fill fuel tank. 



WARNING 



Always maintain constant metal-to- 
metal contact between fuel tank filler 
neck and spout of fuel supply. This 
will prevent the possibility of spark- 
ing caused by static electricity. 

• Replace filler cap and wipe up any spelled fuel. 

Note: The generator set may need bleeding after Initial servicing. Refer to the proper TM. 



Batteries. The final step in the Initial servicing of the generator is servicing the batteries 
and connecting them. The batteries are shipped dry. After obtaining some electrolyte, fill bat- 
tery cells to slots in the cells with battery electrolyte. Install filler caps and rinse with water 
any spilled electrolyte on the battery and then connect the battery cables. 



WARNING 



Electrolyte contains sulfuric acid and 
-# can cause severe burns. Always dilute 

electrolyte with water, never water 
with electrolyte. Handle It with care. 
If the solution comes In contact with 
th£ body. eyes, or clothing, rinse im- 
* mediately with clean w.ater. Avoid 

c spilling electrolyte on painted surfaces. 

Do not work alone or smoke ^rhen ser- 
vicing batteries. 

EXERCISE: Answer the following questions and check your responsetf^galnst those listed at the 
end of this study unit. 



4. 



1. List the three steps in servicing the radiator. 



b. 
c. 



2. List the two steps in servicing the crankcase. 



a. 
b." 



3. List the two steps in servicing the fuel tank. 1 * 

)f a. , 

1/ ♦ — — — 

df- . 4* List the two steps in servicing the batteries. A 

^ : ■ C 



a. 
b. 




49" < 



i 



I 

5. The dip stick permits the level of oil to be checked when the unit is either stopped 
or running. 

True False 



6. Metal-to-metal contact should be maintained when filling the fuel tank, because this 
» will prevent sparking caused by * 

Work Unit 2-5, . INSTALLATION -SITING 

DESCRIBE, IN GENERAL^ WHAT A PROPER LOCATION WOULD BE TO PLACE A 
DOD GENERATOR SET. 

LIST MAXIMUM DISTANCES FOR A DOD GENERATOR FROM (1) A PARALLELED 
GENERATOR. (2) AN AUXILIARY FUEL SUPPLY, (3) A REMOTE CONTROL AREA. 

LIST THE TWO KEY FACTORS IN POSITIONING A GENERATOR FOR PERMANENT 
INSTALLATION. 

STATE THE KEY FACTOR IN POSITIONING A GENERATOR FOR TEMPORARY IN- 
STALLATION, t 

DESCRIBE A PROPERLY INSTA LLED EXHAUST LINE FOR AN INDOOR GENERATOR. 

^he generator set is now ready for operation. The word comfts^OT^Tnthat you, as the 

operator, wfll take the generator to S specific area. After arranging for transportation of the 

generator set, fa>\\ must go to the Urea where the generator will tje set to's^elej^a proper site. 

When selecting this site you should keep In mind the following procedures. * X' 
v r 

Location , Locate the generator set qn a level site, which Is clear of obstacles and has 
ample ventilation. The site must be within 25 feet of any paralleled generator set, 25 feet of 
any auxiliary fuel supply, and 500 feet of any remote control area. 

Note: The generator set is a portable unit and Is designed to operate satisfactorily up to 
15 degrees out of level. However, the unit should be as level as possible during 
operation. 

Positioning . When preparing for permanent installation, be sure the base is solid enough 
to support the weight of the unit. Select a location where there will be sufficient space on all ' ; 
sides for servicing and operating the unit* When preparing for a temporary installation, move 
the generator set as close to the worksite as practical. Use suitable planks, log», or other 
materials for a base in an area where the ground is soft. 

Indoor installation . ,When operating the; generator from an Indoor Installation you should 
keep the area well ventilated at all times. This will help provide the, generator with a maximum 
supply of fresh air. 

The exhaust'llne used to nlpe the exhaust Outside should be gastlght and have a 4-inch Inside 
diameter. Use as few bends as possible In the lflje ffcom the generator^o the outside. Metal 
shields should be provided for the exhaust line where It passes through flammable walls, Ex- 
haust lines should be wrapped in asbestos if there Is any danger of anyone touching them. 

EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. Describe, in general, what a proper location would be to place a DOD generator set. 



2-10 

. so 



2. What la the minimum distance a generator <2tm be placed frc^jn the /ollowing: 
a. Paralleled generato r 

b* Auxiliary fuel supply ^ 

c. Remote control area p 

3. Ljst two key factors In positioning a generator for permanent Installation, 



a. 
b." 



4. What Is the key factor In positioning generator for temporary installation? 



' " " ' '■■ 1 - '■ V 




s 






Describe an exhaust^ 


line for an indoor generator. 








, '-n 






-6, INSTALLATION 


-GROUNDING 


v. 





LIST, IN ORDER OF PREFERENCE, THE THREE ACCEPTABLE GROUNDING, DEVICES. 

DESCRIBE MINIMUM REQUIREMENTS FOR A GROU^DINfe ROD. 

DESCRIBE MINIMUM REQUIREMENTS FOR A GROUNDING PLATE, 

The generator set muft be grounded prior to-operation. The ground can be, ki oflder of 
preference, an underground metallic ^er piping system, a driven metal rod* or a burrted metal 
plate. A ground rod must have a minimum diameter of 5/8 inch if solid or 3/4 Inch if pipe, and 
must be driven to*a minimum d^pth of eight feet.* A ground plate mu$.t have, a minimum area of 
nine square feet and must be buried at a minimum depth of four feet* The gi'ound lead must be at 
least No. 6 AWG (American Wire Gauge) copper wire and mugt be bolted or clamped to the rod, 
plate, or piping system. Connect the other end of the ground lead to the generator set ground 
terminal stud (figure 2-5)./ The following procedures are to be used t6 install grounding rods 
when required. 

• Insert ground cable supplied with generator set, into slot In ground stud and tighten nut. 

• Connect coupling to ground rotfand Install driving stud in coupling. Make sure driving 
stud is bottomed on ground rcpl. 

• Drive ground rod into ground until coupling is just above the grouncPsurface. 

• After ground rods have been driven Into the ground, remove driving stud and top coupling, 
•►Connect clamp and ground cable to top ground rod and secure by tightening screw. 



I 



WARNING 

Do not operate the generator set unlets 
ground terminal stud has been connected 
to a suitable ground. Electrical faults in 
the generator set f load lines, or load 
equipment can cause injury or electrocu- 
tion frbm contact with an ungrounded \ 
System. 





Fig 2-5. Grounding procedures. 

EXERCISE: Answer the following questions and check your responses against those listed 
end of this study unit. 

.«+ 

1. List in order of preference, the three acceptable grounding devices. 



c. 1 

2. Describe the minirnUm requirements for .a grounding rod. 1 

t. ■ 

3. Describe the minimum requirements foSr a grounding pla^e. 



4. The ground lead must be at least No. AWG, 
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5. Where on the generator set should the ground lead be attached? 



r 



Work Unit 2-7. OPERATION - CONTROLS AND INDICATORS 

A 

GIVEN FIVE CONTRQLS OR INDICATORS M£TCH THEM WITH THKIR FUNCTION. 

Prior to beginning operation of the unit, you/should become familiar with the functions 
and locations of the controls of the generator set.Cfiy ufing table 2-2 and figure ,2-tf, you 
should have no problem identifying the functions of the controls or indicators and associating 
these w^th their location on the generator, 



Table 2-2. Function of Controls, Instruments, and Receptacles 



1 


v , 






• 




INDEX NUMBER 


CONTROL, INSTRUMENT, 
OR RECEPTACLE 


FUNCTION 






1 


Manual ftiel shutdown lever 
(located on fxxel injection 
pump npusing) 


Permits manual closing of engine fuel' 
rack to shutdown engine. 

I- 






2 

< 


8peed switch reset button 
(located on top of speed 
switch) 


Permits resetting of engine overspeed 
switch after actuation. 




• 


3 


Control cubicle control 
panel 


» Contains majority of generator set 
operating and monitoring controls. 






4 


Aijf cleaner condition 
♦indicator light 


Illuminates to indicate dirty air clean- 
er panel filters. 




r 




Frequency meter 
- 


Indicates generator set frequency of 
voltage in hertz. On. 50/60 hertz - 
generator sets it is calibrated from 

AQ ff\ f\Q hAf^f? f/w t\fl Yif*Y*t? otvoffi — 

tO \AJ OO I1CJA ix* Ivl vv il 

tlon and 57 to 62 hertz for 60 hertz 
operation with scale divisions of 
1/10 hertz. On 400 hertz gerferator 
sets it is calibrated from 388 to 
412 cycles with scale divisions of 
1/2 cycle. 






6 


Kilowatt meter (percent 
of power meter) 


Indicates generator electrical power 
output. It is calibrated from 0 to 
133 percent of powe*. 






7 


Ammeter-voltmeter 
selector switch 


Selects current in each phase, three 
line-to-line voltage, and three line- 
to-neutral^ voltage for measurement 
by AC voltmeter and AC ammeter. 






8 


AC ammeter (percent 
of rated current meter) 


Indicates percent of rated current 
per phase, as selected by ammeter- 
voltmeter selector switch. It is 
calibrated from 0 to 133 percent of 
rated current with scale divisions of 
2 percent. 




\ 


T 
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Table 2-2. --continues 









INDEX NUMBER 


CONTROL, INSTRUMENT, 
OR RECEPTACLE 


» 

FUNCTION 

— * 


9 


Panel lights \ 


Illuminate control paneL 


10 


AC voltmeter 


<> 

Indicates iine-to-llne and Hne-to- 
neutral voltages as selected by 
ammeter-voltmeter selector switch. 
It Is calibrated from 0 to 500 volts 
with scale divisions of 5 volts. 


12 / 


Voltage adjust rheostat ' , 
Synchronizing lights 


Permits adjustment of generator set 
output voltage. ClockA\jse rotation 
increases voltage. It is rated at 
0 to 250 yt 10 ohms. \ "\ 

Indicates (synchronisation of frequency 
for paralleling of generator sot. \ 

\+ . . 


13 


Battle short indicator 


Illuminates when battle short switch 
is In ON position. 

* 




Battle short switch and 
guard 


Permits bypassing of all generator 
set faults except engine overspeed 
and abort circuit for emergency 
operation. Guard prevents acci- 
dental switch actuation. 


15 


Mode selector switch 


Permits selection of parallel or 
single unit operation. In parallel 
operation, activates all parallel 
circuits and synchronizing lights. 


lb ^ 


Voltage sensing switch 
* 


0 

x ermiio ooitjouuii en vviw^c i*jgu 
lator sensing and level adjusting 
circuits either at the^ot ot a 
remote location. 


17 


.Panel light switch 


Energizes panel lights. 


J - 18 

i 

<» 


AC load contactor Indicator 
1 


Illuminates when AC load contactor 
is closed- 



. Table 2-2- -continued. 





* 


"V 


u 

INDEX NUMBER 


OR RECEPTACLE 


FUNCTlbN | 


- 19 


AC load otthtqctor switch 


" " ') 

.' i rf i 

Permits opening and o losing of AC 
load contactor. A 




Frequency adjust rheostat 


Permits adjustment of generator set 
frequency on precise generator sets. 
Clockwise rotation Increases fre- 
^ quency. It is rated at 0 to 500 * 
+10 ohm 8. 


21 

* 


Start-run-stop switch 


* Initiates start sequence and controls 
generator set operation. 


22 


Ehgine primer switch 


Permits actuation of ether starting 
aid if startnrun-atop switch 16 in 
START position. * • 4 * 

i/. 


23 


Battery charging altimeter 


Indicates battery charging current. 
Red indicates unsatisfactory, green 
satisfactory* It is calibrated frdm 
-10 to +20 amperes wtfh scale 

.'divisions of 1 ampere. ^ 


24 


Running time meter 


Indicates operating time of generator 
set in hours -and tenths up So 9999, 


. 25 

c 

26 

V 


Fuel level gauge 

Coolant temperature gauge 


Indicates level of fuel in fuel tank. 
Ityia calibrated from full to empty fi 
with scale divisions of 1/4 funk. 

Indicates engine coolant temperature 
in degrees F. Normal indication 
180*F to 200*F. It is calibrated 
from 120*F to 240*F." 


V 

S . 

/ - 


Oil pressure gauge 
< 


Indicates engine lubricating oil pres- 
sure In FBIG, Normal indication 
■ 40 to 60 P6IG. ft is calibrated 
from 0 to 120 P&IG with scale 
A divisions of 30 PSIG, 

P Hi 
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Table 2 -2 --continued. 















INDEX NUMBER 


CONTROL, INSTRUMENT, 
OR RECEPTACLE' 


FUNCTION 


28 


* • 

Fuse 

•c 


Protects components of fault locator 
panel. 




Reverse power indicator 


Illuminates if power flow into gen- 
erator set exceeds 20 |>ercent of * 
rated value. 


^ 30 


Under voltage indicator 


Illuminates Instantaneously if voltage 
drops below 48 volts at generator 
coll T9-T12, or in 6 ± 2 seconds if 
voltage is between 65 to 99 ± 4 volts « 
Utilized on precise generator sets 
only. • AC voltmeter indication: 
TM~8lngle phase 48 to 09 ± 4 volts. 


31 


Short circuit indicator 


Illuminates if output curronfjn any 
phaseVcxcceds approximately 
425 ± 25 percent of rated current, 

s 


32 


Ovcrspeod indicator 


Illuminates if engine RPM exceeds 
2425 ± 25 RPM. 

r 


33 


Low oil pressure indicator 


N^HluminateB if engine oil pressure 
falls below 15 ± 3 PSIG. 




Coolant temperature high 
. Indicator 


Illuminates if engine coolant tem-„ 
peraturc exceeds 217° ± 3*F. 


35 


« 

No fuel indicator 


Illuminates if level of fuel in day 
tank falls to a point which will 
operate the set at rated load for 

- one minute. 


36 


• Overload indicator 


Illuminates if current in any phase * 
exceeds 110 percent of rated cur- 
rent on an inverse 'time principle. 

K 




■v ■• 




j * * 


s A 
'• 4 

i 
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Ta^le 2-2- -continued. 



INDEX NUMBER 


CONTROL, INSTRUMENT, 
OR RECEPTACLE 


FUNCTION 


37 

> 


Under frequency Indicator 
\ 

Over voltage Indicator 


Illuminates if frequency drops to: 
55 i 1 hertz for CO hertz operation! 
46 ± 1 hertz for^BO hertz operation, 
and 370 ± 5 hertz for 400 hertz 
operation. Utilized on precise gen- 
erator sets only. 

Illuminates if voltage reaches 
153 ± 3 volte at generator coil 
T9-T12. AC voltmeter indication 
120 single phase 153 ± 3 volts. 

* 


3D 


Test or reset switch 


Permits testing and resetting of fault 
locator panel indicators. 


40 


Plate 


Covers opening pfovided for electric 
r wintertA^lon kit control box. 


41 

** 


" Plate t 
* 


Covers opening provided for fuel 
burning winterization kit control^ 
box. 


42 


DC control circuit breaker 
* 


Protects control circuits _enex*glzed 
from batteries. Permits emer- 
gency stopping of generator set. It 
has a 7. 5 ampere rating. 


43 y 

V 


Manual speed control 

/ 

» 

k 


Permits engine speed adjustment 
through action of utility governor. 
* Rapid adjustment is made by 

depressing button and puJling^out or 
pushing in control; pushing in on 
control increases speed. Fine 
adjustment is made by rotating, 
vernier knob. Clockwise rotation 
of vernier will increase speed. 
Control should be in maximum 
fuel position on precise generator 
pets, 

<* 




* 

$ 




e 







Table 2-2--contLnu6d. 



INDEX DUMBER - 


CONTROL, INSTRUMENT, 
OR RECEPTACLE 


- r 

FUNCTION 


44 and 46 


Parallel receptacles 


Utilized to Interconnect governors 
and exciter regulators for parallel- 
ing precise generator sets with par- 
allel cable. 


45 0 

47 


Shortrng plug 

.0 

Protective caps 


Shorts .pins C and D of parallel 
receptacle. Plug Is removed to ' 
parallel precise generator sets and 
installed to parallel utility sets. , 

* - 

Protect receptacles from damage. 


48 * 

* 


Plate and sleeve assembly 


Covers opening- provided for kit 
installation and entrance for load 
cable. 


49> 


Plate 


Covers opening provided for kit 
installation. 


50 « 


Circuit breaker 
(15 amperes) 


Protects convenience receptacles 


51 


Convenience receptacles _ 


Provide 120 VAC at generator set 
operating frequency. 


52 


Air cleaner restriction 
indicator switch 


Energizes panel mounted light when "* 
filters require service. 


CUV 


T**iip1 trnnifov valvo 


> * \ 
Permits selection of generator set 

tank or auxiliary fuel supply for 

operation. 


54 and f\5 

56 


Slave r-ecoptaeles 
(SH^and SR2) 

Frequency selector switch ^ 


Permit easy connection to batteries 
. to supply or obtain 24 VDC. 1 

Permits selection of 50 or 60 hertz N 
operation. Utilized on 50/60 hertz 
precise generator sets. 

r • 


s 57 


Radiator shutter manual 
control handle 

o 


Permits manual opening and closing 
of the radiator shutter when coolant 
is cold. When coolant is Hot 
handle may bd used for opening of 
shutter only. 


4 




< ■ > _ ■ 


ft 


i ■ 
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* USEO ON PKCOSE GENERATOR SETS ONLY f PRECISE 

** USED ON 50/60 HERTZ PRECISE GENERATOR m RtLAY B 

SETS ONLY 



Fig 2-6. Location of controls, instruments, and receptacles^ * 

V 
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Legend to figure 2-0. 



Legend to figure 2-b 



1. 
2. 
3. 
4, 
5. 
0. 

7. 



9. 
10. 
11. 
12. 



\ 



Manual fiiol shutdown levor 
Speed switch rosot button 
Control cubicle oontrol panel 
Air cleaner condition indicator light 
Frequency meter 
Kilowatt meter (percent of power 

motor) - • 
Ammeter- vol tin otor selector 

switch \ ( 

AC ammeter (perocnt of rated 

current meter) " 
Panel lights ^ 
AC voltmeter 

4 

Voltage adjust rheostat 
Synchronizing lights 

13. ^ Battle short indicator 

14. " Rattle short switch and guard 

15. Mode selector switch 

16. Voltagc^sonsing switch 

17 . Panel lfght switch 

18. * AC load contactor indicator 

19. \C load* contactor .switch 

20. Frequency adjust rheostat 

21. Stnrt^run-stop switch 

22. Engine 1 primer switch 
'23. Battery charging ammeter 

24. Running Umo"mcler 

25. Fuel level gauge 

26. Coolant temperature gauge _ - 

27. Oil pressure, gauge 
28*. Fuse 



20. Reverse power indicator 

30. "Under voltage indicator 

31. Short circuit indicator „ f 

32. Overspocd indicator 

33. Low oil prossuro indicator 

34. Coolant temperature high 

indicator 

35. No fuel indicator 
30. Overload indicator 

37. Under frequency Indicator 

38. Over voltage indicator 

39. Test or reset switch \ 

40. Plate • 

41. Plate 

42. DC control circuit breaker 

43. Manual speed control 

44. "parallel receptacle 

45. Shorting plug 

40. Parallel receptacles 

47. Protective cap 

48. Plate and sleevo assembly 

49. Plate 

50. Circuit breaker 

51. Convenience rocopUiclcs 

52. Air cleaner ros<riction indicator switch 

53. Fuel transfer valve 

54. Slave receptacle (SRI) 

55. Slave receptacle (SR2) 

56. Frequency selector switch 

57. Radiator shutter manual control 

handle 



'EXERCISE: Niatch the function listed ip aplurnn 1 (items 1-5) with the control, instrument, or 
•receptacle listed in column 2 (a, b, c, d. e, or f). Check your responses against 
those listed at the end of this study unit. > « , 



Column 1 



Column 2 



1. 

2. 

3. 
4. 

5, 



Functions 



Permits manual shutdown 



of engine 

Permits resetting o£engine 

overspeed 

Initiates start sequence 

' Indicates operating time in 



In hours * 

Indicates engine tempera^- 

ture in degrees F 



Controls, Instruments, or Receptacles 
f 

a. Manual fuel shutdown lever 
.b. Running time meter 

c. Coolant temperature gauge 

d. Start-run-stop switch,, 

e* Speed switch reset button 
f. , Voltage sensing switch 
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Work Unit 2-fl. OPERATION - SAFETY PRECAUTIONS 

•> i 

DESCRIBE THE CONDITION THE OPERATING AREA SHOW J) RE KEPT IN WHEN * 
OPERATING THE GENERATOR SET. -, , 

\ STATE HOW STATIC SPARKING CAN BE AVOIDED WHEN FUELING A GENERATOR. 

STATE THREE SAFETY PRECAUTIONS TO BE USED WHEN CONNECTING LOAD 
CABLES TO A GENERATOR. ■ , ~" . 

STATE WHY A GENERATOR SHOULD BE GROUNDED; * . 

/ ■ * 

LIST THREE OPERATING SAFETY PRECAUTIONS. ' 

Now that you are familiar with the controls and Indicators, you are prepare'd to start the 
generator act. Before you do, you should insure that all safejty precautions have been followed 
to insure the safety of personnel and equipment. Listed below are the safety precautions that 
should always be followed when working with diesel engine driven generator sets. « 

* 

Condition of operating area . All personnel involved in the operation of the generator set 
should become familiar with the operating area and keep It dry or" use insulating materials 
around the generator set to avoid the hazard of an electrical shock. 

Filling fuel tank directly When filling the fuel tank directly/ always maintain a constant 
"metal-to- metal contact between the fuel tank filler neck and the spout or nozzle to prevent* 
sparking caused by static electricity, |' \ 

Connecting load (power) cables* Before connecting the loacf cable to the generator 
make sure that the generator set is NOT connected In parallel to another generator set t 
running, that it Is NOT running, and that all switches are in the OFF or OPEN (deenergized) 
position. 4 } * 

Inspecting ground connection . Prior t6 startLng the generator set, inspect the ground 
connection. Electrical defects in loadlines or load equipment can cause electrocution or severe 
burns when contact is made with an ungrounded systenY. Not grounding the set could cause mal- 
functions in the equipment being used. - ■ 

Operation. Do not operate the generator set in an enclosed area unless the exhaust gases * 
are piped to the outside. Continued breathing of exhaust fumes is dangerous. Do not inject ether 
into the engine manifold unless, the engine is being cranked. Stay clear of all exposed electrical 
terminals when the generator set is operating. 

r c 

Note: Rememjber, the use of safety precautions will protect your life as well as the lives 
of others. 

EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. Describe the condition the operating area should be kept in when operating the 
generator set. 



2. How can static sparkin£H^e%aw)iaed when fueling a generator? 





3. What are three safety precautions that should be followed when connecting loa^ 
cables to a generator. 1 .*V 



4. ^ Why should a generator be grounded? 




x 



5 f List three qperptlng ^fety precautions. 

jif : — _ — 



Work Unit 2-9; OPERATION - POWER CONNECTIONS v \ 

MATCH THE PROPER TERMINAL NUMBER WITH THE PROPER PHASE WHEN CON- 
NECTING THE LOAD CABLES. f~ f V 

Now that the area Is safe, you are re^dy t<f proceed to the connecting of the load cables. 
The cables should alwaysbe connected pri^r to starting 1(ie generator. The proper steps for 
connecting the cables are discussed belQ^fc 

To connect the load cables to the generator setf refer to figure 2*7 and proceed as follows. 




LOAD* 
CABLES 



DRAW STRING 



LOAD TERMINALS ACCESS DOOR 
SEE (S) 



Fig 2-7, Load cable connections. 



2-22 



62 



•WARNING 



Before attempting to connect load 
paUlee. mftke sure the generator 
/set Is not operating and there Is 
no Input to the load. 



Open access-door and discoi^ect transparent ^er by loosening six quick-release 
fasteners. Remove wrench from cover. 



Jote: Make sure proper phrae relationship bf load cobles Is malntaLne 

Attach Joad cables in thff (^Rowing order: LO, L3, L2, and LI as specified In the. 
step below. The neufrelTc^le must be connected to load terminal LO, load cable LI 
to phase a, load cablte I|2 to phase b. and load cable L3 to.phase c. 

• tlisert lpad cables through ^rStcc^w- ailqe ve and attach cables to their respective loacj. 
terminals, <$ie Gable to each terminal, by inserting cable in-termlnal'-slot and tighten- 
ing terminal nut with wrench which was clipped to transparent caver. Install wrench on 
"transparent cover and Install cover. * s ' ; 

• Tighten drawstring on protective sleeve to prevent entry of foreign matter. 1 

• Close access door. 




EXlvRQISE: Match the terminals listed In cojumij 1 (it^ms 1-4) to the proper plfase listed in 
colurrln 2 (a, b, c. d, or e). Check your answers with" those listed at the end of 
V- this study unit. 



Column 1 



Terminal 

— ■. 






Column 2 

\ 




Phase 




- f 


a. 


Phase a 


b. 


Phase c * . „ 


c. 


Phase b 


.d. 


Phase Neutral 


e. 


Phase d 







Work Unit 2-10. OPERATION - PRESTART INSPECTfON 

NAME THE NAVMACFORMS YOU CAN USE AS CHECKLISTS WHEN CONDUCTING A . y N 
PRESTART INSPECTION. , * - ' * «' 

You are now ready to begin the first step in starting the generator. This step is the pre- 
start Inspection. It consists in performing a series of checks, as provided by the NAVMC form 
10523 or 10524, which is shown in table 2-3. By followlrg the column marked "before operation'!^ 
you should inspect everything required to bjerdhecked. Awkhe end of this inspection the generator 
should be ready to start. ^/ 
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V 



1NTEHVALS 



,8 



w 

« o 



a o 



<o 



Table 2-3. Prestart Inspection 



INSPECTION 



X 
X 



X 
X 



General 



Fuel System 



Engine 



Make a visual inspection of the entire generator set for any obvious 
deficiencies, such as loose or missing bolts, nuts, and pins, and for 
boot, cracked! or broken parts. Inspect all wires and terminals for 
damage and loose connections. 

Wipe up any spilled lubricating or fuel oil. 

Inspect fuel system for leakage, condition of fuel lines, and integ- 
rity of fuel tank cap. See that tanks are full. 

Inspect for proper connection of auxiliary fuel supply and that screen 
on bottom of fuel drum ada'ptor assembly Is free of obstructions. 

Inspect fuel pumps and system for leakage. 

Open drain valves on fuel tank, filters, and strainers and remove 
any water or sediment. 

V 

Inspect engine mounts for security. 

Inspect engine air box drain cocks to make sure they are In the full 
open position and free of obstructions. 

Inspect oil in crankcasc for proper level, If below proper level add 
oil as necessary. 

Inspect for unusual noises or operation such as too much vibration, 
(jverhcatlng, lack of power, oil leakage, excessive smoking, and 
tfnglnc falling to respond to ilic controls. Shui down the generator 
set under such conditions. Report deficiencies noted to proper 
maintenance personnel. 



X 
X 



X 
X 



X 
X 

X 
X 

X 
X 



X 
X 



Exhaust System 



Generator 



Control Panels 



Cooling System 



Batteries 



Before. Starting 



Protection 



Inspect muf/ler for condition and security. 

For generator sets that arc operating Indoors, Inspect cxhaugt 
extensions for condition, security, and leakage. 

Inspect generator screens for cleanness. 

Inspect generator attaching hardware for security. 

Inspect meter and gage v faccs for cleanness. 

Inspect panel Illumination lights for proper operation. 

Inspect controls and Indicators for proper operation (refer to 
table 3-1). 

Inspect radiator for proper coolant level. Add water or antifreeze 
as necessary. 

Inspect radiator cooling fins for obstructions. 
Inspect cooling system for leakage. 

Inspect radiator louver control valve for proper operation. 
Check fan belt for proper tension. ^ 

Inspect battery electrolyte for proper level. Add distilled water as 
required. 

Inspect battery cables and terminals for corrosion and security. 

Inspect battery mount drain cock to make sure It is in iho full open 
position and free of obstructions* 

Inspect generator sot ground to make sure all connections arc clean 
and tight. 

Inspect generator set to make sure It Is free of tools, equipment, and 
personnel. 

Inspect load cables for security and proper connection. 

Make sure lortd contactor is In the open position. 

Make sure all doors and panels arc closed. 
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EXERCISE: Answer the following questions true or false and check your responses against 
those listed at the end of this study unit. 

1. What are the two NAVMTC forms y6u can use as checklists when conducting a pre- 
start Inspection? 

a. / ~ 

b. . 



Note: Use table 2-3 in answering the following questions (3-5) true or false. 

2. When making a prestart Inspection, the load contactor switch should be in the 
closed position. 

True False 



3, Prior to starting, you should inspect fuel pumps and systems for leakage. 

True False 

4. When Inspecting the^englne during a prestart inspection, the air box drain cocks 
should be In the full open position. 

' \ 

Tmie False 

Work Unit 2-11. OPERATION - OPERATING THE GENERATOR 

LIST THE THREE PROCEDURES FOR OPERATING THE DOD GENERATOR SET. 

ift&TCH SPECIFIC OPERATING STEPS ^imM^CH PROCEDURE WITH THEj CORRECT 
PROCEDURE. \^ 

Now that the generator is prepared to start, your next steps are to start the generator, 
monitor the generator while it is running, and shutdown the generator after operation is finished. 

Starting procedures. To start the generator set, accompllsh^the following: 



WARNING > 

Do not operate the generator set unless 
♦ t it is properly grounded. Electrical 

faults in generator set, load lines, or 
^ load equipment. can cause injury or 
electrocutions from contact with an 
ungrounded system* 

Note: The numbers in parenthesis refer to figure 2-6. 

• Perform before operation checks and services as specified in tablfe 2-3. » 

• Open control panel and air Intake doors located at the rear of the generator set. Close 
other doors, 

• Position mode selector switch to desired poaltlon and voltage, sensing switch (16) to 

LOCAL. 

. . • Position voltage adjust rheostat to lower half of adjustment range. 

• Depress button and pull out manual speed control (43) 1/4 to 1/2 way. 

• Energize d. c. control circuit breaker (42) and"posltlon start-run-stop switch (21) to RUN. 



• Position fault locator switch (39} to TEST or RESET* All fault locator panel ln$Jcators 
should illuminate; Ijf not, check and replace defective lamp or fuse. Return switch to 
original position. All Indicators except LOW OIL PRESSURE should go out. These 
Indicators should go Out aa^soon as \he engine Is started. 

( s J 

If NO FUEL Indicator remalnfi illuminated, day tank fuel level is^flow the no fuel 
shutoff point. Lift^red guard and position battle short switch (14) to ON. When day tank 
la full, the electric fuel transfer pumps will change pltch^ndlcatlng they are bypassing 
fuel Internally. Position flattie short switch and guard to OFF position.* 



If COOLANT HIGH TEMP indicator remains illuminated, engine coolant tempera- 
ture is excessive and generator set should not be started until coolant cools off. , 



, report discr 



epancy to higher level of 



If OTHER indicator s. remain illurhinated 
maintenance prior to tftartlngf. 

• Depress control cubicle indicators (4, 13, and 18, figure 2-6). Indicators 8* 
illuminate and go out when released. If indicators do not illuminate, check and replace 
defective lamp. k 




If battle short indicator (13) remains illuminated, position battle short switch and 
guard to OFF position. • 

If air cleaner condition Indicator (4) remains illuminated, refer to higher level of 
maintenance* m 



If a, c, load contactor indicator (10) remains Illuminated, the load contactor is 

closed. Open load contactor. I,f load contactor can not be opened, refer to higher level 
of maintenance. N 



Position and hold start-run-stop switch (21) in start position until oil pressure increases 
to 25 pslg and voyage builds up on a, c. voltmeter. 



CAUTION 



DO NOT CRANK ENGINE IN EXCESS 
OF 15 SECONDS AT -A TIME. ALLOW 
STARTE#<rO COOt l A MINIMUM OF 
THREE MINUTES BETWEEN CRANK- 
INGS. v 



Position start-run-stop switch (21) to RUN. 
Adjust voltage and frequency to desired setting 




• Position load contactor switch (19) to closed position to supply power when required. 

Monitoring . After the generator set Is running /and t th^e required power Is being 
rovlded to the load, your job Is still not over. You Vnust infeure that the generator 
continues to provide the required power to the load. By checklj^ those items marke'd 
\nrith an X In th« "during operations' 1 column (table 2-3), you carumsure that the genera- 
tor set will continue to perform efficiently. » s 

Shutdown procedures . When you have accomplished your mission and there is no 
longer a need for your generator, you should begin shutdown procedures. Shutdown 
maybe accomplished by following the procedures listed below. 

s » 

• Position and hold a. c. load contactor switch (19) to open until a. c. load contactor indicator 

(8) goes out* Release switch. » 

j> ■ 

• Permit engine to operate at no lbad for approximately five minutes* to cool down. 

• Position start-run-stop switch (21) to stop. 
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{ • De^-energlze cl. c. control circuit breaker (42). 

• Perform after operations check as required in table 2-3, 

• Close all generator set doors. 

.«& • 

Note: In the event of an emergency, the generator set may be stopped by de -energizing 
the d. c. control circuit breaker. 

EXERCISF^~Answer the following questions and check your responses against those listed at the 
end of this study unit. v 

o 

1. List the three procedures for operating the generator set. 
a.. 



c. 



Note : Match the operating step listed in column 1 (items 2-6) with the correct procedure 
In column 2 (a, b, or c). 

Column 1 Column 2 

Operating Step * Procedure 

2. Permit engine to run approximately five a. Starting procedure 
minutes to cool down b. Monitoring 

3. Inspect controls and indicators for proper c Shutdown procedure 
operation 

4. Energize d.c. control circuit breaker 

5. Position a.c. load contractor to open 

6. Inspect oil crankcase for proper level * 

7. Pull manual speed control out 1/4 to 1/2 » 
way 

8. WjMjn cranking the engine, do not c^ral^jc it In excess of seconds at one time. 



ar 3 ' c. 10 

b. 5 d. 15 

Work Unit 2-12. OPERATION - OPERATING UNDER UNUSUAL CONDITIONS 

NAME THE EIGHT UNUSUAL CONDITIONS A GENERATOR MAY BE OPERATED UN- 
DER. 

STATE WHAT SPECIAL MAINTENANCE IS PERFORMED ON THE GENERA^O^ IN, 
DIFFERENT UNUSUAL CONDITIONS. 

' 

You should ndw be familiar with starting and operating the generator set under normal 
conditions. However, the occasion /may arise when you will need to be familiar with the operation 
of the generator set undef unusual conditions. Listed below are a few of the unusual conditions 
you mJ^encounter and the measures you' should taketo insure proper operation. 

Operation under emergency conditions (battle short) . The generator s^tlprotective 
devices may be bypassed and generator set operated under abpormal conditions. Opera- 
tion under this condition will Ifck-out rfll protective devices with the exception of engine, 



condition will Idfc 
overspeed, and £hort circuit. J C 

Note: Battle short indicator (13, figure 2-6) will illuminate when battle short switch is 
positioned to ON and will remain illuminated until switch is positioned to OFF. 
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To start and operate a generator set that has been shutdown due to a faulty start 
generator as specified, except as fioon as engine starts, with start- run -stop" switch in 
START position, lift red battle short switch guard (14* figune 2-6) and position battle short 
switch to ON. Position start- run- stop switch to RUN. 

To bypass a generator fault with engine still operating* lift red battle short switch 
guard (14) and position battle short switch to dN. Position ijiO. load contactor switch [19) 
to CLOSE. 



CAUTION 



After operating generator set'when y 
'battle short switch is used to over- 
* J 'ride an activated protective device, • . , 

inspect generator set for possible . 
defects. Correct fault a,nd any dam- 1 
age prior to next operation of gener- - 
ator set. 

4 , » 
Operation in extreme cold (below ~25° F). The generator set is designed to operate 

in temperatures of 25$ F to 125° F without external heat. To operate the generator set 

from -25° F to -85° F winterization kits must be utilized, 

• Fuel system . Keep fuel tank as full as possible to prevent condensation of moisture* 
.vJBe sure to use proper grade of fuel for existing ambient temperature. Drain water " 
and sediment from fuel system components n>ore frequently than usual. "Remove 
ice, snow, and moisture from area of fuel filler cap and filler neck. £ 



CAUTION 



If water is added to batteries in 
^ freezing temperatures, charge 
batteries or run engine for at 
least* an hour to thoroughly mix / 
jvater with electrolyte. 

1 • Engine electrical system. Clean batteries and cabjes. Inspect batteries for 
cracked or damaged cases. Make sure that battery electrolyte level is to filler 
slot in each cell; that battery cap vent holes are open; and that battery terminals 
are tight and lightly greased. K^ep batteries fully charged. Inspect all electrical 
wiring for'cracks, brealts, and fraying of insulation. Tighten loose connections. 

• Cooling system. Inspect level of coolant in radiatpr. Inspect cooling system for 
' leaks, paying particular attention to gaskets and hose connections. Make sure 

that antifreeze solution is correct for lowest ambient temperature expected. " 

• Engine, Permit engine to reach normal operating temperature before applying 

l0a % * ' * ^ ^ ^ 

Operation in Extreme heat. 

• Cooling system » Check coolant level of radiator daily and add clean fresh water as 
necessary* Check radiator to see that there are no obstructions in the cooling fins. 
Check for leaks, and if necessary, use an approved rust inhibitor to prevent forma- 
tion of rust and scale. Make sure radiator shutter control valve is operating properly. 

• Fuel system . ' Keep fuel tank full to prevent condensation, but allow sufficient space 
for expansion ii»#»fuel^ 9 • v 

• Batteries. Inspect the electrolyte level in,the batteries tlally. The electrolyte level 
should be to the slots in the filler wells. Service batteries as necessary. ^ 

. >. 
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• Generator. Keep the generator free of dirt and grime;. We sure that ventilating 
screens and louvers are free of obstructions which m«y restrict air flow. 

• Engine. After removal of load, permit engine to run at no load minfmumnof five 
minutes to cool engine prio** to shutdown. * 

Operation in dusty or sandy areas, ■ - ^ V * ^ 

• Protection. Keep all access doors and panels closed when generator pet is not* 
operating. * ^ 

• Cooling system. Inspect cooling system^for leaks. Keep radiator cap on tight. 
Keep radiator cooling fins clean. , ' < >P 

• Lubrication, In dandy or dusty areas, lubricating oil filters muT9t be serviced more 
frequently than %nder normal conditions. Clean all lubrication points before line! , 
after lubrication. * Be sure that sill lubrication containers are tightly sealed and ^ 
stored in an area as free as possible from dust and sand, ). \ 

:* * * 

• Fuel system . Take all necessa^* precairlibns to keep dust, sand, and grit put bf 
fuel tank. Service,fuel fi^er^andj strainers more frequently than normally required. 

Operation under rainy or humid conditions. ' - ^ 



• Fuel system/ Keep fuel tank full to prevent' condensation of moijrtare." .< Drain water 
and sediment from fuel system components more frequently than usual. 

• ■Rust* prevention. Clean generator set, inspect painted surfaces ipr cracks, peeled; 
or blistered paint. Repair defects and repaint surfaces. - ' * • 

Operation in salt water areas. . J 

• Cleanirig. Clean thf^ generator set frequently. • * 

• Protection « Keep all access doors and panels closed when generator set is not 
operating. Remove rust immediately and apply paint and/x>r rustproofing material 
ag applicable. /" *■ v 

Operation in snow . ■» * ■ 

• Cooling system. Make sure radiator cooling fins and louvers are free of ice and 
snow before starting generator set. . 

• Protection. Keep all* access-doors and panels ciosed^when generator set is not 
operating. ^Remove rust immediately and apply paint and/or rusfproofing material 
as Applicable. Remove snow from generator set before opening access panel and 
doors. m \ t 

• Before starting, Remove snow from rear^ generatMjApt to prevent snow from 
being drawn into generator set. / | \ 

Operation at high altitudes. The generate* 1 set \s designed to operate at rated load at 
elevations up to and including 5,000 feet aD0ye, sea level, 96. S percent of rated load at 
6,000 feqt, and 90 percent of rated load at 8,000 feet, Without r special adjustments^^ 

• Ventilation. Make surjfe there is adequate cooling airflow as the engine is more * 
likely to overheat at high altitudes. t . ' 

• Cooling system. Inspect level of coolant in radiator. and make sure that the anti- 
freeze solution is correct for the lowest ambient temperature expectecj. 

• Fuel system* Keep* fuel tank as full as possible to prevent condensation of moisture. 
' Be sure to use {/roper grade of fuel for existing ambient temperature. 



EXERCISE*: Answer the foUoa^ng questions and check your respites against those listed at the 
end of this study unit. % 

> v - 

1. Name eight unusual" conditions a generator may be operated under, 

.. . 

% • •. «» • 



a. * J 

b, 

c; 

d , f 
e»- - 

'■ . = . • 

5 

2. When operating with the battle short on, all protective dgylces will be locked out 
except the * ^ 

a. over voltage, j- c. overload. 

#• b. under frequency. - d. engine overspfeed and short circuit. 



i 



To prevent condensation of moisture when operating in extreme cold or rainy con- 
ditions, the fuel tan}c should be kept 

a. completely full. c. 1/2 full. 

b. .3/4 full. d. empty. 



4. When operating in extrertje he&t, the coolant level of the radiator should b^ checked 

a. hourly - . ♦ . ^ c^ weekly. 

b. daily. ^ *-? " d. rflonthly. 

5. Which area(s) require(s) that lubricating oil filters afid fuel filters be serviced more 
frequently than normal? 



6. Under which conditions should you drain water and sediment from fuel system 
comjgpnents more frequently than normal? 



7. What is'ftn important consideration when checking }he antifreeze in areas of high 
altitude or extreme cold (below -25° F)? / 

V. 

0. When operating in salt water areas, the generator tfhould be cleaned frequerftly. 

True / False b ' ■ >^ 

9. Before starting the generator in snow, you should first remove snow from rear 

of generator. ^ ... 

■ 

True * False 



10. The generator is designed to operate at rated load at elevation up to and including 
8; 000 feet above sea level. , 

Tr.ue ■ Falpe 



Work Unit 2-13, OPERATOR'S MAINTENANCE 

• LIST TftE F1YE ITI?MS OF OPERATOR'S MAINTENANCE, 

NAME THE THREE SYSTE^TIC INSPECTIONS PERFORMED ON^TIIE GENERATOR. 

v Operators Maintenance . If you do not take proper care of your body, chances are that 

you will become sick. You might even have to go to, the hospital, resulting In you being out of 
circulation for a while. The same thing will happen to the generator set for which you are 
responsible If you do not take proper care of it. Irvfact, Improper operator's maintenance 
may result In a generator set being permanently deadllned. In previous work units you have 
covered the generator set, now. after you have read and studied this wtJrk Unit, you .should be 
able to perform operator's maintenance to Insure the proper operation of the generator. The 
operator*^ permitted to^perform only 1st echelon maintenance, and this consists of the five Items 
discussed below. 

<■ ^ 

• Inspection , The generator set should be Inspected 8ystematlc*lly,before f -during, and 
after operation. This allows for defects to be discovered ancl corrected before they 
result in damage or failure of the generator to operate properly/ The necessary pre- 
ventive maintenance services should be performed before operation,- and any defects 
noted should be corrected prior to starting* Defects discovered during the operation 
of the generator should be noted for correction as soon as the generator has ceased 
operation. Stop operation Immediately if a deficiency is noted during operation since 

it v^uld damage the equipment if operation were to <jontinue. After-operation services" 
should be performed after the unit has stopped for a day/ Defects or unsatisfactory 
operating characteristics beyond the scope of t,he operator "should be reported to proper 
maintenance personnel. Table 2-3T.ists the operator's inspection requirements and when, 
they should be performed. ' 

i 

• Cleaning . To prevent the buildup of pollutants which <c^>uld cause damage to operat ing 
components or systems of the^generator set, the generator set should be cleaned pWi- 

• odicaliy. This Is a responsibility of the operator. Cleaning operations should be per- 
+ formed only on the generator seta that are not operating or not connected in parallel 

with another generator set. Painfed metal surfaces should Swashed with a mild soap- 
water solution, rinsed with Clear water, %nd wiped with a cjlean, dry, lint-free cloth. 
Hard incrustations of dirt^may be scrubbed of/with^a bristly brush that has beendipped 
in a dry cleaning solvent? such as federal specification P-S-661. ,The scrubbed area 
c should then be rinsed with clear water. Linkages and control rods should be cleaned 
with the same type oLlkr$ cleaning solvent as above and dried with a clean, lint-free 
" cloth. Remove amyfTust, dirt, or sand from the Inside Of the generator set ^Ith .a damp, 
lint-free cloth* Rlmove corrosion from the battery terminals, cables, and hold-down 
frames with a wj^ brush. - ^ 

• . Servicing . To extend the operating life of the generator set, certain components have 

to be serviced on a regular basis. You. as the operator, -will assist the maintenance 
mechanic In this servicing. Some of these components are the oil filters, air cleaner 

filters, fuel transfer pumps, and other 'items found on the quarterly PM sheet. Re- ^ 

member, servicing these pone nts is rf3t within the responsibility of the operator and 
must be done under the supervision of Qualified maintenance personnel. 

/ ^ 

Note: Replenishing consumable materials (fuel and lubricants) is an important part of ^ 
servicing equipment,. . 

• Lubricating . Another responsibility of the operator is to lubricate the generator set at 
proper intervals. This should extend the operating life of the components of the gener- 
ator set. Under normal conditions, change the engine oil every 100 operating hours. 
Lack of lubrication can cause serious cjamage to the engine. Refer to the^lubrication 

/ order for the particular type of generator get you have to determine the type and quan- 
tity of lubricants required. The TM should indicate filling and drain points. Keep all ' 
0 lubricants (grease and oil) in closed containers and store them in a clean, dry place * 

away from the heat. Do not permit dust, dirt, water, or foVeign matter to mix with 
the lubricant. Operategthe engine immediately after lubricating it and check for leaks. 

1 
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• Adjustment* . During generator set operation. If It is found that the frequency or volt- 
age outputs arc over or under their rated values, they must be adjusted. Adjust the* * 
frequency by turning the manual *peled control (on Precise sets u.se the Frequency Adjust ^ 
Knob), ©Ither clockwise or countercloctewle^'depondlng on whether you want to Increase 
or decrease frequency of the generator., Adjust voltage by using the Voltage adjust rheostat 
and ^turning either clockwise or counterclockwise depending on whether you want a decrease- 
or an increase. ' 

Note; ff the adjustments do not bring the outputs to the required value, shutdown the 
generator and contact proper maintenance personnel. 

EXERCISE: Answer the following questions an$ check. your responses against those Ustecttot.the^ 
end of this study unit. 

1. List the five items of operator's maintenance. 

a. * 

b. f 
c. 

-_ _ " 

e . / l \ 

2 $</me the three systematic Inspections performed on the generator 



a. 

b. b > 

c. * _ 

3. The operator is responsible for Insuring that the generator is lubricated at proper 
Intervals. 



True False 



If during generator set operation, you find that the voltage or frequency outputs are 
over~or under the rated value, you as operator may make the adjustments. 



True* . False 




Work Unit 2-14. FOR MS *AND RECORDS ^ 

NAME THE TWO FORMS AND RECORDS USED BY THE OPERATOR WHILE OPERATING 
THE GENERATOR. , 

* ST ATP THE PURPOSE OF THE NAVMC 105Z3ANf> ltfAVMC 10524, % ' 

J, Forms and records. The. operator Is Sponsible for per^r^Ong^outlne preventive maln- 
acfe tfrTlhe generator set assigned to hlnf. Ht* Is also responsible for entering the required 
on the applicable forms. The forms which, will be covered here are^also a means for re- 
ing the hours -that the generator set has been In operation so that preventive maintenance 
maybe scheduled and fuel consumption determined. 

— • 

# Engineer Equipment Operational Record, NAVMC 10523 (figs 2-8 and 2rQ). The pur- 
pose of thlls form is to provide the operator with the authority to operate«an Item of 
equipment on an assigned mission. It also provides the operator with a lls< of ihe re- 
quired scheduled maintenance services to be completed, sb well as serving as$k dally 
preventive maintenance checklist for the operator^ Certain block* on this *»rm are 
filled out by the dispatcher before he gives the form to the operator (these blocks are 
marked with asterisks "*" as In figure 2-8). The operator fills out Ihe blocks pertaining , 

1 to operation and maintenance 0 f the generator set while It Is under his control (these 
brocks are marked with "y" as In figure 2-8). Before leaving the equipment petal.- the 
* opel-ator performs his before-operatlon services as Indicated on the operational record 
(flg^-9) and In the appropriate TM. If the dlspatcner has Indicated that other services 
are due, such as oil change, lubrication service, or other scheduled preventive main- , 
•'. i , * 
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* " ... V 

tenan^, the operator must roake^bure that th^fre "services are performed and inserts 
the appropriate entries on thje NAVMC 10523 and initla^wch block containing a check- 
mark to indicate that these Services have becyi performed. While operating the generator 
set, tho operator checks his during-r operation services as indicated on thf form and in 
the appropriate TM. After the job has been complete}, the operator obtains a signature 
of relc*8e, on the form, from the job supervisor. Upota returning ih the equipment pool, 
the operator services the generator set and pevfQrrris the after -operation PM services as 
indicated on the form and in the appropriate uffi After all of the appropriate entries have 
been made and all required services performed, the operator returns the NA^MC 10523 
(b the dispatcher. If at any time While the generator set is under his control, the opera- 
tor notices a discrepancy, he should make a note In the remarks column of the form. 
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Fig 2-8, Engineer Equipment Operational Record (front). 
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Fig 2-9/ Engineer. Equipment OperatlonalJRecord (reverse). 
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Consolidated Engineer Equipment Operation Log and Set-vice Record, NAVMC 10524 
^fig 2-10 and 2?-ll). this forltt (record) is normally maintained by the dispatcher; 
however, when on extended operation Is conducted at a remote site (that Is: when the 
generator set his been removed from the equipment pool for several days at a time). ^ 
the dispatcher lsBuea a duplicate CQpy of the NAVMC 10524 to the operator. Thjp copy 
takes the place of NAVMC 10523 and gives the operator authority to operate the genera- 
tor set. Again, the dispatcher Is responsible for filling out a portion of the form. In 
this case, the dispatcher fills out section A on the front of the form., and on the reverse 
side (fig 2-11). He makes the checkmarks designating which dally services the opera- 
tor Is to accomplish each day. The operator Is responsible for filling oul section B. 
The operator will perform the daily preventive maintenance services each day the 
equipment Is operated. To Indicate that the dally services have been completed, the , 
operator wljl enter the word "tially" In the HR/MI PM COMPLETED column of section 
B and Initials each such entry (fig 2-10). Ap was the case with NAVMC 10523. the 
operator; before leaving the equipment pool, performs preventive maintenance services, 
oil changes, or lubrication services "which are due on the generator set. and makes the 
appropriate entries on NAVMC 10524. While the generator set Is at the job site, the 
operator uses the NAVMC t0524 for recording the houVs the generator set has operated, 
the due date and completion date of the preventive mai'ntfehance services (both dally and 
scheduled), the fuel consumption, and the repairs required and completed. If Ihe job is 
so long that the operator fills ouf the* NAVMC 10524. he transfers the totals and other 
pertinent data from the filled form to ajiew form and. continues entering data In the new 
form. All of the filled forms are retalnW andjtt/ned In to the dispatcher when the job 
Is completed and the generator set is retihw«a to the equipment pool v 
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Fig 2-10. Consolidated Engineer Equipment Operation Log and Service Record (front). 
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Fig 2-11, Con^9lidat^d iS'hg^^Gr/^ l^og and Service Record (reverse), 



EXERCISE; 'Answer the foU^tjp^^u^ptloir^ aiid. check your reifpondes against thos^ listed at th<f 
end of 

t 1. LfeCthe XWO r'pbbrds- •'■th^t. may be uaed by the operator whll«Aoperatlng the generator. 



2.' What i8 the 'purpose of the Engineer Equipment Operational Record (NAVMC 10523)? 



5. What is the purpose of the Engineer Equipment Operation Log and Service Record^ 
(NAVMC r0524)? ^ 



4, The NAVMC 10524 IS normally maintained by the - fi . 

p p ^ ^ j 

SUMMARY REVIEW > . . v ■ 

The main subjects covered in this study unit have been the, location ^and function of the 
various controls* and indicators, safe.ty precautions, proper connections, Iwhat to inspect for 
before operating the generator set, the starting and stopping procedures, ;forms and records, 
and operation of the generator set under unusual conditions. Considering the' amount of detail . 
contained in this study unit. It might be advisable to read the unit through again before att£Ynpt- 
ing to do the review lesson. Keep the foldout figure handy as you read so that you can refer to 
it when necessary. Although the generator set is quite a complex piece of machinery; without 
yon, the operator, to monitor it, it is just a big hunk of m&tal. 
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Answers 
Work 

1. 

2. 
3. 
4. 
5. 

e. 

7. 
8. 

Work 

U 
2. 
3. 
4. 



to Study Unit §2 tixerciscs 
Unit 8-1. 



MEPS §05A, 006A, 007A. and OpOA MEP 115A. 

120/208. 240/416 volts - * 

b. 

o. 
f. 

C 

eo m 



/ 



Unit 2-2. 



a. Unloading equipment 

b. Removal of crate * 

a. crane ¥ « 

b. ^ forkjlft 

a. top 

b. side q 

a. "On a permanent basis the wood skid base is re 



temporary basis the wood skid base remains boltejLtQ the generator 




ed from the gene 




> and on*&» 



Work Unit 2-3 
1. 



Guide the forks of the forklift into the openings provided on, the generator. Move the 
forklift forward until the generator set coqies'fp contact with the lift frame o<^he fork- 
lift. JRalse generator and move to desired location, p 



2. 



of th 



Engage One hook in each lltting eye,' i^tach*ing of lifting device to lifting hook of the 
crane, Raistf generator and move to desire <\* location. . r * 



Worjc Unit 2-4. 



2. 

3. 

4/ 

'5* 
6. 



Work 
1. 
2. 



4. 

5. 



a. Open radiator cap access door and remove Gap. 

b. Fill^adiatbr with proper coolant until coolant levlsl is two Inches below filler mark. 

c. ' Fasten Jag yiear radiator cap indicating type of coolant (water or antlfreeze^and 

level of protection. 

a. Remove engine oil filler cap and add oil to obtain ful) level. . * 

b. Check cr&hkcase .oil level using proper side of engine dip stick. 

a. Remove fuel\tank filler cap and fill tank. " \ 

b. Replace filler cap and 'wipe up any^pilledUCuel. 

a. ' Fill battery cells to slots With battery electrolyte. 

b. Install filler caps and rinse spilled electrolyte with water. 
True » * " , « 
static electricity ' l ttr_ - . T 

JJnit 2-5. - " A * 

Locate the gen er atoj ySfvAl level site* whi^h is clear of obstacles * and* hjyp ampl 
tilation. ^ 
a. 25 feet » m 

h. 25 feet ■ s • / •» * * 

c. 500 feet ~ ^ & > „ ~ ^ 

a. A base solid enough to support weight of generator. ? 

b. Sufficient space Ton ill sldqa for servicing and operation. 
Place aet as clo«e to worksite ab pra&loal. . 

The exhaust line should be g&Bttght arid have ^ 4-inch Jmside diameter.^ 



e ven- 
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Work Unit 2 -6. 
I 

1. a ^Underground metallic water piping system 

b. Driven metal rod 

c. Hurled metal plate 

2. A ground rod must have a minimum diameter of 5/8 inch if solid or 3/4 inch if pipe, 
and must be driven to a mirjlmum depth of eight feet, 

3. A ground plate must have a mnlnlmu m area of nine square feet and must be buried at* 
a minimum depth of fQurJfeet. * 

Ground terminal stud \ 

Work Unit 2-7. 

1. "u, 

2. f . ' 
* 3. e. 

4. c. 

5. d. 

6. a. 

Work Unit 2-8. v - 4< 

l^pdKeep area dry or use insulating materials around the generator set . 

2. i Maintain a constant metal-to-metal contact Between the fuel tank filler neck and the 

3. a. The generator should not be connected In parallel to anotmjr set that is running 

b. The set should not be running. ' 

c. All switches Should be in the OFF or OPEN position. 
4. . To avoid electrical shocks or malfunctions in tjie equipment 
5. ar Do not operate generator in enclosed area unless exhaust piped" outside. 

b. D^p not inject ether into engine manifold unless Engine is being cranked. * 
c* Stay clear of all exposed "Electrical terminals when generator is operating. 



Work Unit 2-9. v 

1. b. 

2. c. 

3. a. * 

4. d. -cr 

Work Urtit 2-10. 

1. ~a. NAVMC 10523 

b. NAVMC-1^524 

2. ' False 

3. True 

4. True ' 

Work Unit 2-11. 

1. a. Starting, 

b. Monitoring 

c. Shutdown , 

'i t* 

4. a. 

5. c. - 
P. a. 
T. a_ 



Work Unit 2-12. 

1. a. Und^ emergency conditions (battle short) 
h. Extreme cold 

c. EJctrome heat 

d. Dusty or sandy areas 

e. Rainy or humid conditions 

f . Salt water areas 

g. Snow 1 \^ ' 
* h. High altitudes >^ 

2. d. 

3. a. 

4. b, 

5. Sandy or dusty 

6. Extreme cold, rain, or dust 

7. Make sure antifreeze is correct fi&t lowest temperature expected. 

0. True > 
9. True 

10. False 

Work Unit 2-13. 

1. (In any order) a. Inspection 

b. Cleaning* m ' 1 

c. Servicing 

d. Lubricating 



e. Adjusting 



2. a. Before 

b. During 

c. After 

3. True 

4. True >\ 

Work Unit 2-1.4.. _ *fc 

1. (In any order) a. Engineer Equipment Operational Record (NAVMt^l0523) 

. b.' Engineer Equipment Operation Log and Service Record (NAVMC % 
10524) 

2. Provides the operator with the authority to operate an Item of equipmentjon an assigned 
mission. ' 

3. Gives the operator authority to operate the generator sot for extended periods o/tlme. 

4. dispatcher. 




STUDY UNIT 3 



SAFETY 



STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, 
YOU WILL BE* ABLE TO IDENTIFY THE SAFETY PRECAUTIONS YOU MUST TAKE 
TO AVOID ELECTRICAL SHOCK. {SHOULD ELECTRICAL SHOCK OCCUR, YOU WILL 
BE ABLE TO TREAT THE- VICTIM BY FOLLOWING THE FIRST AID PROCEDURES 
INCLUDED IN THE STUDY UNIT. 

Work Unit 3-1. SAFETY PRECAUTIONS 

* LIST THREE MEANS BY WHICH ELECTRICAL SHOCK CAN BE AVOIDED. 

■T '" 

This study unit wiU cover some precautions that could prevent injury or even death from 
electrical shock. There are several ways to receive electrical shock. This study unit will cover 
three of the most common ones. 

♦ 

# Assume all equipment is- "HOT." The term "hot" is used to signify that an electrical con- 
ductor or apparatus is connected in such way that an electrical current flows through it. "Hot" 
may also signify that a circuit is close^ and is electrically charged. When dealing with a circuit 
or piece of equipment, the best possible w$y to insure that a circuit is not '/not" is to shut it off 
yourself and make sure you mark it, so no one will come along and flip it back on. By foUowing 
the rule that everything is "hot" until you personally turn -It off, you crfn protect your life as well 
as the lives of others. 

f 

# Insure qquipment is GROUNDED . Whenever you are working on any type of electrical equip 
ment, this equipment should be grounded (fig 3-1). If it is not grounded, the equipment should not 
be operated, since it is unsafe for you and any others who may venture tcj use it. 

Note: Generators must be grounded, before anyone may operate them. 




y 



GROUND 



T HLTORE 



T GROUNDS YOU 



Pig 3-1. Ground ftte generator seti 



Pa y attention; "don't clown around, 11 



Perhaps one of the most common causes of accidental injuries, whifti kill or maim is some- 
thing of which everyone is giU^ty of at one time or another; ''clowning; around. " Whenever people 
start to "clown around" it usually start* Out as fun. but quite often, ends up in tragedy (fig 3-2). 
To prevent this type of accident from occurring, you should use self ■'discipline when working in 
areas where injury mriy occur. 




Fig 3 *2. "Don't clown around. " 

By keeping in mind the three .precautions disciissed above and the safety program in your 

shop, you can help prevent accidents* r * j' 1 * 

\ \* 9 f 

EXERCISE: Answer the following 'questions and check you responses against tfcose listed at the 

" end of this study unit. .' 

1. List the three precautions v you should remember when dealing with eleptrical equipment. 

b. . c; ■ 



a. 



2. If a piece of equipment is not grounded, it should still be operated. 



True 



False 



Work Unit 3-2. FIRST AID TREATMENT . 

IDENTIFY TlJE FIRST VUD PROCEDURES FOR TREATING AN ELECTRICAL SHOCK 
VICTIM. ' * . .' 

Even after JEAk4ri| all possible safety precautions, th?re still is the possibility that an 
accident may occur. As a result, you should know what to do in;case of electrical shock. Listed 
balow are'the procedures*to follow should shock occur. 



3-2 
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If an individual receives an electrical shock, you should turn off the electric powei* if possi 
ble. DO NOT TOUCH THE INDIVIDUAL UNTIL CONTACT IS BROKEN, if you cannot turn off . 
the power, use a rope, wooden pole* . ot loop of dry cloth to pull the victim away . If breathing 
has stopped, restore the breathing as shown below. 

Restoring the breathing . The following are the steps you should follow to restore breathing. 
Turn victim on his back. 

* 

Wipe out victim's mouth- quickly. Turn his head 
to the side. Use your fingers to get rid ot mucus, 
food, sand, and other matter. 

• Straighten victim's head and tilt batik 00 that chin 
points up (fig 3-3), Push or pull his jaw up into 
jutting out position to keep his tongue from block- - 
\ ing air passage (figs 3-4 and 3-5). This posi- 
tion is essential for keeping the air passau open 
throughout the procedure. 

Place your mouth tightly ovejr victim's mouth 
and pinch nostrils clpsed to prevent, air leak- 
age (fig 3-6). For a child, cover hoth nose 
and mouth tightly with your mouth, (breathing " 
through handkerchief V>r cloth placed over jviqftixn's 
mouth or nose will not 'greatly affect the exchange 
of |u>.) . * ' : • . 
' . , ■ • ** . # • * 4 i . % 

Breathe into victim 1 & xnouth or nose, until you see. . ' * 
his cheat risV., (Air mat^ be blown through victim's 
/ tegth* even though they ipfcy be clenched v )' 




Fig 3-3. Head positions 




Fig 3-"f. Pull jaw up. 




Fig 3-5. Push jaw up. 



Remove ^our mouth and listen for the. sound 6f\ * 
i „ returning air* If there is rtb' exchange* .recheck ■ 

3aw and h&ad position '(ftps 3^4- and 3-5). fi *- s * 
" * \ • you still dty not get air-exchange, turn Mc tint, on 9 , 
' . pide and slap hipi on his back between the 1 shoulder 

blades to dislodge 'm^tter-that' may be in the throat. , 
I Again, wipe-tyis mouth'to remove foreign matter. 

Repeat breathing, Removing mouth e^ch time to \ 
1 -allow the air to escape. For an adult, breathe 
about 12 tjimes permihute. For a child. ta}ce 
• relatively shallow breaths, about 20 per minute. 

Continu^ until victim breathes for himself. 

* - ■ 

Controlling bleeding . After (insuring that the individual is breathing, you should then control 
bleeding which may have occurred. - This can be done by .pr-essing hafrd with a sterile compress 
directly over the wound until bleedinjg dtops. - 




Fig 3-6* Breathe. 



Treating for shock; After breathing is, restored and bleeding is popped, you <3hoqld loosen 
constricting clothing to make the individual more comfortable* While doing this, you should ^~ 
continue to reassure the casualty. JVemember, insure that the casualty stays $rarm. since any 
sudden change in body temperature may send the casualty into shock. You should always 
treat the 4 victim foi^shocl^ because most people will lapsp into shock when they realize what ha$ 
happened.- 

EXERCISE: :Answ<er tte fallowing questions an^l checik your responses against those listed at 
1 - ( the end of this study unit. \ ^ » 



1. When a perjson hag been electrically shdcked^ou should immediately grab^the person 1 
and puH him awfty/ " ' " " - • „ ' , . " * 

True' ' ' : J False 



2. ljj^wer carmpt be turned pff, you should ufle a^rope, a wooden pole, or a loop of 
dry cloth to pull the victim^ away, * 



True 



False 



3. When performing x*esCue breathing, you should breathe about 
for an adult. 1 



times per minute 



a. 6 

b. 12 



c. 18 

d. 24 



4. After making sure that the victim inbreathing, you should control. 



a. fire. 

b. bleeding. 



c* electrical wires. 
, d. breathing, i. 



6. The casualty should be kept warm to help prevent 



'a. bleeding, 
b. shock. 

SUMMARY REVIEW 



c.' chills. 
^ d . pn eum ojrti a . 



in this study* unit you have learned how to help prevent'electrical* shocjk from occuring. 
You hav« also become aware of the fi^rst aid procedures to follow, should electrical shock occur. 



• INSTALLATION, OPERATION, and OPERATOR'S MAINTENANCE 
* OF DIESEL-ENGINE-DRIVEN GENERATOR SETS 

Review Lesson 

Instructions: ^This review lesson ia designed to aid you in preparing, for your final exam. You 
should try to complete this lesson without the aid of reference materials, but if you do not krfow 
an answc?t% looV it up and rein ember what'it ia. The enclosed answer sheet rrju&t be filled out 
according \o the instructions on its -reverse side and mailed to MCI using the envelope provided. 
The questions you niiss will be listed with references on a feedback sheel (MCI-R69) which will 

♦ be mailed to you r> commanding officer with your final exann. You should study the \referenca. 
.^atcrial for the questions you rftissed before taking the final exam. 

r - fc * " 

A. Multiple Choice: Select the ONE answer that BEST completes the sta^enTent or answers the 

question. After the corresponding number o.n the answer sheet, blacken the appropriate 
c circle. • " > 

Value: 1 point each . - 

1 . The PU-Z08. -709. -710. and -711 are four of the generators that make up the 700 series. 
Which is Another generator in the series? 

a. -707 . ': c. 717 ' 

h. 712 1 d.. .724 t *■ v 

\ 

2. What is the only difference between the 1PU-708 and PU-709 generator sets? 

• * i 

a. Oil c. Voltage " * , • 

b. Frequency, output d. Water 

. * ■ 1 •'■ . *• • • 

3. ' Wh.-»t isthe only capability which Remains the sam<* in all five 700 series generators? 
\ s * ' 

^ a." Voltage s **-- & ■ Oil capacity "* 

- • b. Water capacity^ " d. kW rating * * 

4. flow much more power, can be provided with {he 710 or 711than with the 708 or,709? 

a, 5 KW c. 15 KW 

* b. 10 KW - d. 20 KW ' * 

" 5. When uncrating a 700? series generator set which procedure 'should be followed before the 
removal of crate and packing material.? . . 

- . -a. 

<u inspecting " ■ 1 t c. Locating . • . , , 

^ - b. Unloading ' / . ^ / .d. Positioning ' ' " ; * • - ^ . 

6. When removing the generator from its'carrier," you should use a forklift that is at 
♦ least t he weight of the generator set. ' * 

.V ' a. dbubljk ^ W c. equal 

.b. * thr^pPfmes v ^v v f \ d. one half s 

1m When mbving the generator a shorWiistance, you " should use a forklift or * , - • 

^ " ~ , / I \ 

; ' a; 'helicp^r. ~ & % *" r & / 20 Marine*. 



b. x lOJVIarines. 3$ . 4. L overhead cran'e. 

8. When using a forklift to move a generate^ , the forks are inserted into the openings, of the 
skid bas^ assenHjty. and moved forward untjl the generator is 151 



a. 6" from frame of forklift. c.« in contact with frame of forklift. 

b. 3" from frame of forklift. d. • 2". from frame of forklift. v . 



0. Which part of, the crane sjipiild be engaged in the lifting eye of the generator when moving 
a 700 series generator? 



MC 



a. Lifting hook. - c. ^ablc ^ 

h\ Towing hook'** ctT Hook arm 

10, During the iniUaf servicing* o»700 series g^prator you should close/open drain cocks, 
fill tho fuel Urtk, activate the Datteries, add engine coolant, and * ... 



* a." lubricate the engine. • c. mount generator. ^ 

b. test indicator lights. d. check voltage change ovcrf" board. 

11. When choosing a proper site for a„700 scries generator, you should look for an are£ 
k * jvhicfi is clear of obstacles, is well ventilated, and is 

*" ^ a. at least 50 fe,et from a paralleled generator. - 4 K 

^ b. elope to the nearest oil Source. 

- c. level ground. _\ i 

1 , d. higher than surrounding Sfcfa. ^\ 

^ ■ 12. The three factors to consider when positioning a^ generator set are the ne<Jds of the user, 

* v f terra,in conditions, and ^ • s 

p * y Ndl. tactical Situation. , S c. ,cfoseness to CO ! s tent. 

» b. length 'of remote control cable. dl distance to fuel supply.,. 

. 13. When siting a generator on unlevel terrain, you must insitt e UialOn$ angl^ToTslofjc or tilt 
does not* exceed ; - degrees (rom level. - 

V * ~T " — 

b - 5 • *T' 1 • -. > ,,\< <* !d - 15 I ■ . 

14. The maximum distance a 700 series generator. shduld be placed from a-paralleled generator 
is - ' ^ ( , f e^t. . fc ' ' ... 

a. 15 • *• » — " c. 25 - 

•b. 20 d , A ^ ^ d. .50 ^" V , 

15. Whichlto the maximum distance you should locate a 700 series , gene/a tor from the. 
auxiliary fuel source?/ - 

a. " 5 feet - / - * c. 20 feet". ^ 

b. 15 feet f / * d; 24 feet ' 

16. AVhiph is the ihaximum distance you , should locate a 700 series generator from the remote 
.control panj?4| * , , t^. 1/ " *■ ' ^ V 

* - - a Jl> ^rfee't, * * 75 feet 

b. 50 feet - - <f.£l00feet. # 



17. You should always ground your generator set-to* avoid equipment damage and to avoid 
A. " ' * ■ * * . • • 

a. over-voltage. c. current surge. . . 

b. ele«trlfcal shock. d, excessive exJ^st.fumes./JL 

1 8, ^The ground rod^is driven into the ground until the top is approximately ^J: '^V^ r v^ cnga 
above grpund. - * „ ' , ^ r ^ 1 "i\„<V 

2 . c. 4 / * :•>"•-." -> 



a. . & , • c - * 

b. 3 . Jf * \' ' ' d.* 5 



R-2 
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Matching: In the group of items below (iterrrti 19 to 23), match the function of the indicators 
in column 1 with the proper indicator in column 2, For each Horn select one letter (a, b, 
c, d, or e) indicating your choice and mark it on your answer sheet. 

* * / - 

Column 1 1 Column 2 

Functions Indicators 

19. Indicates line-to-line and line-to- a.*, Frequency meter 

neutral voltages * * */ s ^ Emergency shutdown switch 

' c. Voltmeter 

20. Activates load contactor d. Fault reset switch 

, e. T>oad contactor switch 

21. Indicates the frequency of the ^voltage \ 
in hertz (Hz) * 

22. Pertgits resting of any faults ■ 

23. Initiates shutdown in case of emergency 

Multiple Choise: Select the ONE answer which BEST completes the statement or answers 
the question. After the corre3ponding number on the answer sheet, blacken the appropriate 
circle, * *■ 



(s 



Value: 1 point each 

24. The area 1 around the generator set should be kept dry to prevent 

a.* flooding. c, sinking, 

b! shock. _ J d. mud. 

# i 

2I>. When filling the fuel tank of 700 series and £>OD series generator set, always 
metal to metal contact to prevent 

" ' v ' 



a. sparking, 

b. spillage. >. * 



26. 



overflow, 
contamination. 

Before you connoc^£^ load cables, you should make sure the generator- is not connected 
in parallel to another set that is running and that the * ™ 



a. load contactor is res^t. protection bypassed* switch is oni 

b. all switches are in the off position. d. ventilating louvers are closed* 

27. '.Prior to starting the generator, which should you inspect to avoid electrical shock g>r 

rti/ilfunctions in equipment? * * ** 

r 

a. Ground connection c. Fuel supply ^ 

b. v Water level ■ d. Oil'lage! ^ < A 

28. Before operatin«#he 700 series generators in an c^plosed area, you should take - * 
precautions *to aTOid safety problems caused by -Jtikj $ - * 



lusnun 



a. high nois^' level. - c. pooi>||Kfii$g. 

b. spiHage. . „ * , d« exhausflfumep, / . 

•Matching: In the group of iteiAs belQW (items 29-32)* mafcbh the terminal numtyer~in column 
1 with the proper ^hase* connection ir\ ; column 2. For each it*m e^lkct'one letter (a, b, c, 
d, or e) indicating your choide and mark it on your answer sheets 

Value: 1 point each** " , ^ J » 



CotTimrrl „ . Column 2 

Termina} Phase connection 

■ * . : : 

29. Ll ^ y Ub Neutral - 

- tf. A : 

30 - t< 2 . . c. C : 

^ d. R 

31. L8 - e. E 

32. LO * ^' . 

E. Multiple Choice Select the ONE answer which BEST completes the statement or answers the 
question. After the corresponding-number oh the answer sheet, blacken the appropriate 
circle. f - 

' v > 

V * • 

Value: 1 point each . — ■ - " 

\ fc * 

33. Whe n performing the prestatf irrspection of a 700 series generator, you should use ~ 
AhMC form 10523 or NAVMC i 

a. 10522. ^ - c. 105J24. 

b. jH)26S. - ^ d. 10425. 

'* • , 

34. The three procedures for operating the generator set are: starting, monitoring, and * 



a. contacting load^ 4 JlljJ * c « maintenance, 

b. reAieling. , ^ jpF d. shutting down. 



F. Matching: In the group of items below (items 35-38), match the operating steps in column 
1 with the .correct procedure in column 2. For each item select one letter (a*, b, or c) ' 
indicating your choice and mark it on your 'answer sheet. 

f " Value; 1 point each • « 

Column 1 Coluiftff 2 " • 

Operating steps " Procedures 

o 

35. Operate generator 2-5 minutes before a. Starting 
stopping. * - b. Monitoring 

. % Shutting down 

36. Ti^rn frequency and voltage rheostats 
%fcpunterclockwise, " 

1 - . *• ■ 

37. Inspect for unusual noises, fcverheatir\g, - 
oil leakage. , 4 V ' * 

. > \ ■ - " , ' -' 

30. CJieck for Jlluminatioi\ of indicator * L ' ■ - 

lights, „ . , . ft 

^I^atching: v In the group of items below (items^9~42), match the unusual Operating condition 

ih column 1 with a Specific operating procedure ir\ column 2. For each ijen^select one 
/ letter (a, b, c, d. or e) indicating your choicfe and mark it on your answer sheet. 

Value: 1 point each * * - 



Column 1 » 

Unusual operatin g condition a 

:H). Sultwutor areas and humid • 
conditions 

40. Dusty or sandy ar^s 

41. Extreme hent 

42. Emergency conditions 



Column 2 

Operating procedure 

a. Check coolant level daily and add 
^|ean, fresh water as necessary. 
b # Turn the protection hypasso/1 
switch to ON. 

c. Keej^thc generator set well 
lub\icated. 

d. Wet down surrounding terrain 
ho^ond immediate operating area. 

e. Add saltvfater to cooling system. 



Multiple Choicer J&lect the ONE answer which BEST completes the* statement or answers 
the question. After the corresponding^ number on the answer sheet, blacken the appropriate 
circle. 



V Utile; 1 point each •? 
♦ 

43, The operator is author! /.ed to perform ^ .] 



echelon only. 



a. limited 3rd 

b. 3rd 



c. 2nd 
a. 1st 



'flie nvc items you are required to perform during the operator's maintenance of 700 
series febnerators art* inspecting, cleaning, servicing, lubricating, and 

a. transporting. • # °* Operating. ♦ 

b. adjusting. d. Supporting. 



45. When performing operator's maintenance on the 700 series generator, the two records 
used are the NAVMC 1 0523 and the ttAVMC . „ 



a. 10524. 
b: 10525. 



c. 10423.* 

d. 10425. 



46.* Which NAVMC form provides the operator with the authority toTJperate an item of 
equipment (700 series generator*) on an assigned mission? 



a. 10523 

b. 10524 



c. P0525 

d. 10526 



47. Which NA%MC form gives the operator authority to operate a 700 series generator set , 
for extended periods of time? , 

a. 105f^ c. 10524 * ' t 

b. 10525 < J d. 10523 * m 

4H. The four generator sets that piake up theJDOD series inciuae the MEP 005a, the MEP 



006a, the MEP 007a, and the 1V1EP 



t 



fc. bona. 

b. 0010a. 



'4 



c, 009a, 

d. 000a. 



%'t 



49. DOD series generators have common frequency output capabilities of 50/iS0 Hz„and .voltage 
output capabilities of * " J 



a. 110/200. 

b. 120/200. 



C 130/200. 
d. 140/20G, 



. - » - * ■* ■ * „ 

H. Matching; ' In the group of Items below (items 50-53). match the DOD generator in column 
1 with the af)ff*ftpriate KW rating in column 2, For each item select orie letter (n,b, c,d, 
or e) indicating your choice and mark it on your answer street, 

* . m ' 

Value: 1 point each 

Column 1 v * ' Column 2 

DOD generators * * KW rating k 

50. MEP-005a 4 4 a.. 30 KW 

b. 40 KW 

51. MEP~006a ;. , c. 60 KW, * 

d, 100 KW . 

52. MEP-007a e. 200 KW 

53. MEP-009a 

I . Multiple Choice: Select the ONE answer which BEST completes the statement or answers 
the question. After the corresponding number, on the answer sheet, blacken the appropriate 
circle. - 

.Value: 1 point each * • ^ 

54. The two steps in the procedurAfor uncrating the DOD generator sets are unloading and - 



55. 



rator sets are 



a. arranging for a crane. ^ c. removal of the crate. 

b. briefing the crane driver. . ' d. initial servicing. 

The two pieces o£ equipment that can bo usc^l to unlqad or move DOD gen^i 
the crane and * * 

- a, hydraulic jack. ^} \ c. forklift. J 

b. man power. < 

56. The crane or forklift must berated for at lWst » pounds U> safely move the " 

DOD generatQr. - * - 9 * - , 

a. 5,00p ^ ' \ c. 10,000 . J 

b. a, 000 - " d. ' 15,00CT 

57. When uncrating a DOD generator which prqjedure should be done after the removal of 
the top of the crate? : „ " i . - 

a. Remove the bottom. , * . . ' c. Position the crate. , 

b. Remove the sides. * . K d. UnloacV the crate. ■ - ' t / 

- " " \ - s * 

58. When uncrating a DOQ sexles generator fc^temporary use, the ski^i base Remains 
attached. What shoul<J £e done \\>i*h the b^s,e if the t generator iS to be installed permanently.? 

- ' - ' ' * ■ J* * . - 

a. The -base remains bolted to generated. m % \ % 

b. The base removed from generator. m .W # ^ *" 
, c. The base fs equipped with lifting eyes. Mb 

d. The base is removed qnly if located b%un\evel ground. 

59. When using a forklift tlHnove a DQD generator the forktfai 4 e placed 

* * 
a. under the skid base assembly, K , 

J 4). through the openings in ihe skid base assembly. ^ 

c. on the skid base assembly to push the generator. 

d. through the ljfting rj)igs on top^of tlite generator. 



y 



R-*6 



4 



1* 



60. Wfien moving^i DOD generator with a crane, the generator is Ltftd|p>y the 

a. -liol/qs in skid bae£* assembly! 

b. towing rings atjboth ends of generator. 

c. Hf|lng eyes* " * * 

d. lifting -eye on top qt motor. 0 

61. The three step/i In servicing the radiator for the DQD generator are opening radiator 

access door and removing radiator cap, filling radiator with coolant inches 

below filler mark, and fastening tag inchoating type .of coolartTand level of protection. 



a. 2 c. 6 

b. - A ^ 0 



\ 



62. Two steps in the servicing of the crankcase arc removing the filler cap to add oil to 
i\\W mark and - 

t •*«. 

a. replacing the oil filter. c. checking for oill-qaks. 

b. replacing the oil pan^paskef. d. checking the crankcasc oil level. 

63. The two steps in servicing the fuel tank are removing the fuel tank cap and filling the 
fuel tank, replacing thfc cap and 

a. checking for ftiel leaks. c. checking to see if fuel gage reads full. 

b. ^iKfftng up spilled fuel. d. logging gallons used on NAVMC 10523. 

* *" 

64. During initial servicing of the batto^ffes of a DOD generator *fil*'.the battery ceils to the 

4n the cells, than replace ca*ps and riasg off with fresh water.' 

a. top of plates c. line . * • 

b. bottom of plates „ yd. slots 

V 

65. When locating_the DOD generator, keep it as l^vel as possible, clear of obstacles, and 
with ample | • 

a. fuel. r c. ventilation. ^ 

t b. water. ' ' d, oil. # 

66. The maximum distance a DOD generator should be placed from a paralleled generator 
is -_J feet. \ m 

a. 50 1 c. *20 4 

b. 25 d. 15 jt 

? - , v j 

67. What is the greatest distance you should" locate a DOD generator frQtn a remote control 
site? . ' •• • ' . „ 

.<-' ' r ' 

a. 200 feet* , ■ ' * v C. 500 feet k . 

„ b. 350 foet • . * d. "750**et . % \ 

G8. The greatest distan,fcfe you 'should locate a DOD genera^r frot/ an auxfli^y (del supply 
is * feetVOv * * ^ * ' -ST * " * 



a. 20 ' ' •:' ' • * ' ^cj&^D 

* b. . 25 ■* / . ; < - cl. .36, 



< ■ - \ 

ERIC 



ft-7 



> ■ 



90 



* T- . • V'.' 
-« * -ft 



69. Two key factors to consider when positioning a DOD generator for^perniancnt installation 
nr*Q insuring the baao jfs solid enough to support the weight of the urMt and insuring that 

a. it is centrally located. 

b. drainage is good. 

c. there 1b sufficient space for servicing and oporatieq. 

d. there is easy access for fuel truck. . • 

70. Which is a key factor to remember when positioning n DOD generator for temporary 

installation? . - - 

«* * * 

" » 

a. Place in central, location, 



b. Flarce as close to worksite oe possible, K ^ 

c. Insure that there is easy access for fuel truck. ^ 

d. Locate within 500 feet of an auxiliary fu^l supply. ^ 



f 



71. When positioning a DOD generator indoors, you m\ist install a gas-tight exhaust line 
to the outside for ventilation. This line should be inches I. D, 

a. 2 c. 6 

b. 4 ^ d. 8' ' 



72., In order of preference, the three acceptable gr ounding devices are a metallic water pipe, 
a grounding rod, and a(n) 

X ' 

a. buried metaj plate. . c, paralleled generator. . f 

b. bulk fuel line. d. LO terminal of the generator. 



73. The minimum diameter requirements for a grounding rod are 5/0 inch if solid and 
inch if hollow. 

s 

a. 1/2 c 3/4 

b. 5/0 d, 1 • 

74. To ine^t minVium requirements for a aground rod to be used for a DOD generator, it 
shoulc| be driroh to a depth of feet. i • • 

a, 2 c. & \. 

b. 4 «■ d. 0 ' _ 

V • ' 

75. A ground plate must have an area* of at least nine square feet and must be buried to a 
minimum depth of M . , / . 

■ 9* 

n fJ 1 foot, c. 3 feet, 

b. 2 fecj. d. 4 feet. 

j K * 

i 

,76. When grounding the generator, the ground wire must be at least a 



1 

vc 

b^ HB AWG. ; . d. #10 AWG. 



a 4 - U AWCr, ' c. #0 AWG, 



* 1 * 



Matching* In the group of Items below (Items 77 to 81), mojeh the functions of the indicators 
In column 1 with the proper control/ instrument,, or receptacle in column 2. For each item 
select one letter (a, b, c, d, or e) indicating your choice. 

Column 1 Column 2 

Functions : ' Controls, indicators, or receptacles 

77, Permits manual shutdown of engine a. Kilowatt meter 

b. Manual fuel shutdown lever 

70. Permits resetting of engine overspeed , ,c. Running time meter 

d. Start, run, stop switch 

Vj. Initiates start sequence f c. Speed switch reset button 

130. indicates operating tiino in hours ■ ■ 

01. Indicates generator electrical power 

output ? 

Multiple Choice: Select the ONE gnawer that BEST completes the statement or answers the' 
question. After the corresponding number on the answer sheet, blacken the appropriate 
circle. ' 

* < 

Value: 1 point each 

82. To prevent electrical shock, the operating area should be insulated and kept 

a. elevated. . - c. dry. 

b. covered, P - d> concealed. 



83. 



When fillin^the fuel tank of a DOD generator during initial servicing, you should follow 
which safety precaution to prevent sparking? T 



4 



a. Avpid overflow b. Avoid stoppages c. Kjeep metal to metal contact 

84. The DOD generator set should be turned off and not in parallel with another generator* v 
and all switches should be "in open or off position before connecting the - 

a. fuel cable. . c. water cable. 

b. oil cable. * power cable. • 

85. . Prior to starting a DOD series generator, which should you inspect to avoid electrical 

shock and damage t* the equipment? 

a. .Fuel supply " Water level 

b. Ground connection 1 d. Oil level 

86. - You should nipe exhaust ^ases outside if operating in«an enclosed areav^nd stay clear of 
all electricCl terminals. Which.should not he, injected into the engine {manifold unless*- 
the engine is being cranked? f « 

a> Fuel c * Cleaning solvent 

b. Ether d - oil 



L. Matching: In the gri'up of items below ^t6ms 67-90), match the terminal number In column 
1 with the proper phase connection in column, 2. For each item select one letter (a, b, c, 
d, or e) indicating your choice. and mark it/>n yoJranswer sheet. 



Value: 1 point each 
Column 1 
Te rminul 



Column 2 
Phase connection 



R7. LI 

00. L2 

09, L3 

90. LO 



u 



a. 
b. 
c. 
d. 
e. 



Neutral 
d 

% 

a 



M. Multiple Choice/ SeWt the ONE answer that REST completes the statement or answers. 

fhe question. After the corresponding number on the answer sheet, blacken the appropriate 
circle. * - 



Value: 1 point each 

01. When performing the |> re start inspect! 
10523 or the NAVMC 



dn of a 



\ 



DOD generator, you should use th£ NAVMC 



a. 10522. 

b. 10253. 



c. 10524. 

d. 10425. 



92. Procedures to be followed when operating DOD generator sets includ'^ starting, 
and shutting down. ♦ 



a. servicing 

b. inspecting 



c. " cleaning 

d. monitoring 



N. Matching; In the group of items below (items &3-96), match the operating steps in column 
•■ 1 with the correct procedure in column 2, For ea,ch itenl select one letter (a, b, or c) 
indicating your choice and mark it on your answer sheet. 



Value? 1 point eafch 

4 

-Column 1 

■ 

% ■ 

Operating atepa 

4 

93. Perform after operations che m 

tyl. Inspect controls and indicator^ for 
proper operation m 

9£. Inspect load cables for* security and - 
proper connection 

96. IospeCt engine air box, *drain cocks to 
make sure they are in the full open 
position 



Column 2 

Procedure 
« 

a. Starting 

b. Running 

c. Shutting down 



4 



O. Multiple Choices Select the ON1£ answer that BEST completes the statement err answers 
the question. A^ter the corresponding number on the ariswer sheet blacken the appropriate 
vircle. „ ■ * >\ \ 

■ * " * - > 

Value: 1 point each '..'•/ 

97.. VyMch is true of are^s where unusual conditions such as e^eme heat and cold, v dost or 
sand, snpw, high altitudes, rain, battle short, and salt Water are found? 

a. Generator should NO^T be operated ; 

b. Generator can be operated with 4fl&cial precautions 

c. Generator may be operated as, usual 

4 9fl. When operating in extreme cold, if water is added to the batteries, the generator should" 
be run for at least hour(s). 



a. 1 

b. 2 



c. 3 

d, 4 



99. When operating in extreme heat, )*>u should allow the engine to mm at least 
minutes after removal of load. 



a. 3 

b. -5 



c, 7 

• d". 9 



10*0. The fuel filters and Strainers should be serViced more frequently when operating in 



sandy or 

a. windy 

b. dusty 



*r 



eas. 



\ 



c. we^t * 

d. dry . , 



• 101. You should keep the fuel tank full to pre v*nt ( condensation when operating a DOD generator 
^in rainy conditions or In ' t ^ 



.a.$ extreme heat, 
b. high winds. 



c. sandy conditions. 

d. extreme cold. 



102. • The five items of operator'^ maintenance include inspection, ^cleaning, servicing, „ 
adjustments, and 



a. repair, 

b. limited repair. 



A' 



c. lubricating, 

d. replacing. 



103/ The three systematfc inSpe^tlbna-to be performed* On DOD generator sets are before 
../operation, during operation, and operation. , 



a. Rattler short. 

b. » pre- shipment. 



c. post-shipment. 

d. after. 



104. The two forms uked by the operator while operating a DOD generator are the NAVMC 
10524 artd, the NAVMC 



- a* 10523. 
,b. 10525. 



c, 10526, 

d. 10527. 



105. Whils.Jbperating.a DOD generator, which NAVMC form provides the operator tfith authority 
* to operate- an item of equipment on an assigned* mission? 



a. 10526 
, b. 10525 



c. 10524 

d. f0523 



R-ll 



94 ■ 



\ V 

1061 Which flAVMC fornV provides the operator with the authority to operate a DOD gonerhto/' 
9et for extended periods of time.? 

a. / 105,23 . - c. 10525 
U 10524 >V . . d.. 10526 

107. . Three means by Imich you can avoid electrical shock arc to assume all equipment hot, 
to inBurcf aft equipment is grounded, find to 

* ' a. turn o\f all equipment. * , c. pay attention, don't clown around. 

b. not smoke near -equipment. . d. stay away from equipment. 

100. Prior to starting a generator, you should assure that jit is 

a. painted. c. founded. * m . 

b. turned off. d. camouflaged. . * 

■* * * • * ' 

109. When .working On a piece of electrical equipment, always assume it is ; 5 

/ ■ . .• ' • i i 

a., hot. - 1 %i c. brnken. 1 

. b. turned off. d. grWhded. A ; > 

> - . (> ' - ; ' 

110, The flrat aid procedures for treating an electria&l shock. victim are maintain breathing, 
control bleeding, ldosen constrictive clothing/ reassure casxialty, and 1 ¥ 

a. stoj> equipment . c; keep victim warm. y . - , 

b. administer painkiller. d* fan face* ■ * 

** * 
^ 111! When performing rescue breathing on an adult, you should breathe ' times a mimue. 

a/' 1Z ' ^ > ' ' . . * c. 24 ' . . * 

b. lti ' ' p . d. 30 

112. The casualty should be kept warm to help prevent ^ 



a. chills, - . c. bleeding. 

b. pneumonia. „ , d* shock. 

113. After an electrical shock had occurred the. 1 victim sho^pti be pulled clear , by .using a wooden 
pole, a loop of dry cloth, or a * f " ' , 

■ . . ■ ■ *' ". * 4 

a. hand." ■* ' b; . rope< c. metal pole. t ■ 

114. If breathing has stopped- due -to electrical shock, you should first ..^ 

* " •* \ ' ■« k . . * * - . 

, a. start rescue breathing. c. call Tor help. , J w 

b. stop the bleeding. * ^ d. treat for shock/ * * 



Tot^l Ppintp: 114 . 



V 



U. S. tiOVKUNMKNI PjtlNTlNC OKl'lCE : 1080— Ml- H8/T-151 



» 



/ 



• V . ■ tit. ' , 



